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Lets Get Back to Work 


> Topay the task before the whole world is to get up to date once more. For 
the past five years we have been living according to a pattern stemming straight 
out of the Stone Age. During the war we had phenomenal production. But it 
was aimed largely toward waste, Mankind’s first impulse, given a new material, 
seems to be to throw it at somebody. Normal individuals outgrow this impulse 
at about six months of age, but nations conduct their affairs at this re- 
tarded level. 

Scientists know better. They know how pitifully scant is the margin of 
safety which supports the human species on this little planet. They know the 
tremendous effort that goes into wresting the bare necessities of life fron the 
indifferent earth. Occasionally they are able to glimpse some slight advantage 
which may help in this struggle, only to see it snatched out of their hands for 
tiny selfish advantage of this or that group, which only results in increased 
misery for all. 

The patterns of war were set in a hunting culture. A little party of those 
young men who could best be spared went out to kill-—an animal for food, if 
they were lucky—the other tribe who had interfered, if they were not. Weapons 
were the sole medium of human communication. 

The world today is in a state of confusion through trying to adapt the much 
more friendly patterns it has learned through several thousand years of suc 


cessful endeavor to the atavistic patterns into which we are always dragged 
back by war. We are suffering now a series of violent oscillations between these 
two patterns, civilization or its extinction. 


The Stone Age had no need of scientists. Every physically fit young man 
could hurl a stone or wield a club. So, at the present day, the Army pays lip 
service to deferment of scientists, without whom our civilization cannot be 
carried on. But it continues to draft students whose training in civilian scientific 
research cannot safely be trifled with. 
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> BuKNING warTER is one of the strange effects when elemental fluorine is 
allowed to show its amazing chemical activity. Here fluorine, led in a tube 
from a storage cylinder to the surface of the water, breaks up some of the 
water molecules to form hydrogen fluoride, setting oxygen free. Energy lib- 
erated by this chemical reaction appears as flame. 


FLUORINE THE FURIOUS 


by Heten M. Davis 


> WATER CATCHES FIRE, glass vanishes 
in a puff of smoke, and many other 
unusual things happen when the ele- 
ment fluorine, newly placed on the 
market, is let loose from the steel 
cylinders in which it is packaged. For 
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this reason, its sale is at present re- 
stricted to experimental plants and 
laboratories where it will be handled 
by people who understand its danger- 
ous ways. 

Contrary to recent reports, fluorine 
is not explosive. It is merely active. Its 
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atoms hate to be alone. They rush so 
avidly to find chemical partners that 
they disrupt many materials we have 
been taught to look upon as safe. 
Compounds of silicon, among which 
are most kinds of glass and many 
minerals, are in this class. 


Fluorine combines with silicon to 
form a gas. Therefore the rock or 
glass which looked so inert until 
fluorine came along will suddenly dis- 
appear, giving off energy, which may 
appear as flame. Even asbestos, type of 
fireproofing material, burns in fluor- 
ine, because it is a siliceous mineral 
fiber, 

Since concrete is composed of ce- 
ment, a mixture of calcium silicate 
and calcium aluminate, and sand, 
which is silicon dioxide, we may sur- 
mise that the Army had additional 
uses in mind in encouraging experi- 
ments in the production of fluorine on 
a large scale, beside the need in atomic 
bomb research for making uranium 
hexafluoride. 


Most of the substances in the world 
are the result of combinations of the 
96 or more elements. Only five or six 
elements are truly inert and non-com- 
bustible—the so-called rare gases, 
which together make up about 1/- 
100th of the air we breathe, but have 
no effect other than to dilute the life- 
giving oxygen. 

All the other elements entcr into 
chemical combinations of some kind. 
The more active they are, the more 
readily they combine and the tighter 
they stick to those combinations. It 
takes energy to pry them apart. 

Due to the structure of their atoms, 


the more active elements show greater 
energy of combination, and fluorine 
is one of the most active elements 


known. Under the right conditions, a 
more active element will always take 
a partner away from a less active one, 
the energy transfer appearing as heat 
given off or absorbed. 

When a jet of elemental fluorine 
plays on the surface of a pan of water, 
the more active fluorine takes hydro- 
gen away from the less active oxygen, 
and the water burns. The reason 
water does not usually burn, but in- 
stead may be used to put out fires, is 
because it does not usually meet an 
element more active than those which 
compose it. 

Most of the combustion the fire de- 
partment has to cope with is caused 
by carbon compounds combining with 
the oxygen of the air. For such fires, 
water, itself a compound of oxygen 
and hydrogen, is sufficient, for no ele- 
ment is present which wants cither 
hydrogen or oxygen more than they 
want each other. The water is chemi- 
cally inert, and puts out the fire by 
cooling the burning material and 
keeping elemental oxygen away from 
it. 

Similarly, compounds of fluorine 
with other elements are apt to be 
stable, and many of them can be used 
to put out fires. Fluorine’s energy was 
used up in their formation. The re- 


sulting compound is inert and satis- 
fied. 


With large quantities of fluorine at 
their disposal, due to new knowledge 
of how to separate and store it, chem- 
ists are experimenting with the prop- 
erties and possible uses of many new 
fiuorine compounds. 

At the recent meeting of the Ameti- 
can Chemical Society in Chicago, 
several sessions under the leadership 


of Dr. Earl T. McBee of Purdue Uni- 
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> “Fireproor” takes on a different meaning when fluorine is around. Glass 
turns to gas (upper left), steel goes up in smoke (upper right), a splinter 
bursts into flame spontaneously (lower left) and even asbestos burns (lower 
ight). 


sity were devoted to a symposium 
luorine, Chemists who have tamed 
urious element told how they had 
to find some material they could 
it in. 


inks and pipes of carbon steel 

found practical, they told the 
ing. Carbon electrodes were used 
ad the electric current into the 
tion from which the fluorine is to 
xtracted. Nickel electrodes were 
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used for the poles where the corrosive 
gas is given off. 

The employment of modern auto- 
matic gas-handling machinery using 
high pressures and low temperatures, 
sometimes as low as that of liquid 
nitrogen, made possible the produc- 
tion of this unfamiliar chemical. One 
of the subjects of research had to be 
methods for disposal of waste fluor- 
ine. 





Although water will burn with 
fluorine, the process is tricky and not 
adapted to introducing fluorine into 
other compounds. University labora- 
tories and industrial plants which 
have cooperated to find the best ways 
to make new fluorine compounds are 
enthusiastic about the use of cobalt 
fluoride, CoFs, to make organic fluor- 
ine compounds. This method was re- 
ported to the Chemical Society by Dr. 
Robert D. Fowler of Johns Hopkins 
University and a group of associates. 

Hydrocarbons in which all the hy- 
drogen atoms have been replaced by 
fluorine atoms form one type of new 
chemical series whose properties 
promise to be revolutionary. As a 
generic name, they are called fluoro- 
carbons, and individual compounds 
are called by the name of the corres- 
ponding hydro-<arbon prefixed by the 
Greek letter phi (¢). 

Now scientists foresee hundreds of 
uses for compounds of fluorine. Some 
outstanding ones are: 

A non-inflammable, non-toxic 
liquid with a high enough boiling 
point and specific gravity that it can 
replace mercury in the present mer- 
cury vapor boiler, making the most 
efficient vapor engine practical and 
safe. 

A gas, already developed but re- 
quiring elemental fluorine to manu- 
facture, which is a nearly perfect in- 
sulator for high voltages used in x-ray 
and nuclear physics. 

A lubricating oil so stable that it 
will not oxidize or break down under 
any present engine or mechanical 
operations and will make possible 
gears and engines heretofore only 
dreamed of by designers because no 
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lubricant made could withstand their 
pressure and friction. 


An insecticide, already made by the 
Germans but too costly to be practical 
with present methods. 


Other uses for fluorine compounds 
now definitely within the realm of 
possibility include heat transfer and 
dielectric media, other insecticides, 
fungicides, fumigants, germicides, 
stable solvents, anesthetics, fire ex- 
tinguishers and fireproofing materials, 
resins and plastics and weed killers. 


The demands of total war jolted 
fluorine technology into its greatest 
evolution, The development of an- 
hydrous hydrofluoric acid as a catalyst 
made possible the huge quantities of 
high octane aviation gasoline which 
did so much to give the Allies their 
air superiority. 

Fluorine compounds are mentioned 
in the Henry D. Smyth report on the 
development of atomic energy by the 
Manhattan project. 

Cryolite, the indispensable fluoride 
electrolyte in the manufacture of 
aluminum, was regraded as so essen- 
tial to airplane manufacture during 
the war that special convoys were 
provided to assure its safe transport 
from the Greenland mines. 

The biggest problem in their pro 
ject, said researchers of the White- 
marsh laboratory of the Penn Salt Co. 
was packaging the gas after it was 
manufactured. The fact that steel and 
copper will resist fluorine corrosion 
very well at normal temperatures was 
a great help, but detailed research was 
necessary to develop gaskets to make 
the present containers leak-proof and 
safe. 


A comparatively small amount o 


CHEMISTRY 
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> Reactors filled with cobalt fluoride are used to produce new organic com- 
pounds of fluorine with carbon, in researches reported by Robert D. Fowler, 
Professor of Chemistry at the Johns Hopkins University, and his associates. 
In the pilot plant shown here, the new compounds C;F g and CsF 16, as weli 
as fluorinated oils and other compounds were formed. Fluorinated organic 
compounds have added hundreds of new materials to the chemist’s repertory. 


the gas is packed in each cylinder, at 
present one-half pound at 400 pounds 
pressure. 

The gas is produced in an especially 
designed electrolytic cell containing 
potassium fluoride and hydrogen 
fluoride at about 100 degrees centi- 
grade. The products of this electroly- 
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sis are hydrogen and fluorine. A spe- 
cial diaphragm extending into the elec- 
trolyte is necessary to prevent these 
two gases from combining explosively. 

Another problem in manufacture 
is the complete elimination of water 
from the cell, since when it is present 
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the process gives off oxygen instead 
of fluorine. 

It is believed that this factor, pres- 
ence of water, caused the failure of 
the nearly successful attempt to isolate 
fluorine by Sir Humphrey Davy, great 
pioneer British chemist, in 1813. 

The problem of isolating the ele- 
ment attracted the greatest scientific 
minds of the 19th century but baffled 


them. Several researchers are believed 
to have lost their lives or suffered 
great injury in the work. 

Henri Moissan, French inorganic 
chemist, first produced fluorine by 
the electrolytic process on June 26, 
1886, Sir Henry Roscoe, famous Eng- 
lish chemist and statesman, hailed 
this as the solution of one of the most 
difficult problems in modern chem- 
istry. 


Properties and History of Fluorine 


> Fivorine is a nearly colorless gas 
about 30 percent heavier than air. It 
is ninth in the series of elements in 
the periodic table with an atomic 
weight of 19 and is the first element 
in Group 7, the halogens, which also 
include chlorine, bromine, iodine and 
element No. 85, which has not yet 
been discovered. Fluorine has only 
one valence, -1, whereas the other 
halogens are multiple valence ele- 
ments. Its atomic structure consists of 
a nucleus having a positive atomic 
charge of 9, an inner shell of two 
negative electrons and an outer shell 
of seven negative electrons. This is an 
unstable atom and has a tendency to 
pick up the extra negative electron in 
the outer shell. One pound of the gas 
at room temperature would fill about 
19 cubic feet. 

The gas can be condensed below the 
critical temperature of -129°C to a 
liquid. Liquid fluorine boils at -187°C 
under pressure of one atmosphere. In 
physical properties fluorine resembles 
the fixed atmospheric gases, oxvgen 
and nitrogen. It has an intense odor 
which some described as 
similar to ozone, somewhat chlorine- 
like and highly irritating. The toxi- 


observers 
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city of fluorine is said to be about the 
same as that of chlorine. 

Fluorine reacts vigorously with 
most metals at elevated temperatures. 
It also reacts strongly with silicon- 
containing compounds; thus, it can 
support continued combustion of 
glass, asbestos, etc. In its reaction with 
hydrogen, fluorine gives off five and 
a half times as much heat as in chlor 
ine’s reaction with hydrogen. 

Fluorine readily displaces chlorine 
and other halogens from the solid 
metal halides, such as sodium chloride 
or salt, and reacts immediately with 
water to form hydrogen fluoride, oxy- 
gen and some oxygen fluoride. 

Fluorine can be handled at atmos- 
pheric or moderately elevated temper- 
atures in metals; such as, iron, copper, 
magnesium, nickel and monel. In 
these materials an adherent fluoride 
film appears to give the necessary 
protection to the metal surface. Fluor- 
ine can be observed for brief times in 
glass or quartz vessels at atmospheric 
temperature if it is quite free from 
hydrogen fluoride. 

Fluorine as it exists in nature must 
have been known to the ancients be- 
cause, as one scientist classified i, it 
ranks 20th in abundance in elements 
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—Photo courtesy Penn Salt Mfg. Co. 


> Barricaven behind half-inch steel and bullet-proof glass, Dr. John F. Gall 


checks the loading of fluorine cylinders at the Whitemarsh Rese 


+h Labora- 


tory of the Pennsylvania Salt Mfg. Co., where the dangerous gas is produced 
for the market for experimental work. Although chemists have had a bowing 
acquaintance with fluorine for centtries, its quantity production has just heen 
achieved. Some experimenters a century ago are believed to have lost their 
lives in attempting to isolate this formidable element. Under war-time impetus, 
methods have just been mastered for handling it with safety. 
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The next step in fluorine’s history 
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—Photo courtesy Houdry Process ColP 
> HyprocEN-FLUORINE TORCH with which the two gases, mixed and ignited 
at the tip, produce a temperature of over 6900°F., which welds copper, as 
well as nickel, mone! metal and steel. Dr. Aristid V. Grosse of the Hondry 
Process Corp. demonstrates the torch, which he developed with Homer Priest 
of the Oak Ridge Laboratories, while working at the War Research Labora 
tories of Columbia University (now known as S.A.M.). Discoveries about 
fluorine and its compounds, which were made during the war, were the sub- 
ject of a symposium at the American Chemical Society mecting. 
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did not come until 1670 when Hein- 
rich Schwanhardt, son of the famous 
Nuremburg glass cutter, George 
Schwanhardt, announced the amaz- 
ing discovery that he could etch glass 
with the vapors given off by the mix- 
ture of fluores, by then known as 
fluorspar, and sulphuric acid. 


In 1764, A. S. Marggroff distilled 
the same mixture in a glass retort and 
concluded that the sulphuric acid 
separated a volatile earth from the 
fluorspar. It is probable that the vola- 
tile earth he described was fluosilicate 
in specks precipitated by the attack 
on the glass. 


C. W. Scheele, repeating these ex- 
periments soon thereafter in all metal 
apparatus, concluded that the sulfuric 
acid liberated a peculiar acid which 
he called fluor acid. Although early 
investigators tried to determine the 
true nature of this substance by de- 
composing it into its components, it 
resisted the efforts of such great chem- 
ical pioneers as Scheele and A. L. 


Lavoisier. 


The pioneering in electrolytic 
chemistry and its use in the first iso- 
lation of elemental chlorine from hy- 
drochloric acid by Sir Humphrey 
Davy early in the 19th century gave 
the first real clue to the existence of 
elemental fluorine. When Sir Humph- 
rey published his work on elementary 
chlorine, Andre Ampere pointed out 
the analogy between hydrochloric and 
fluor acid. In two letters to Davy he 
suggested that electricity might de- 
compose this acid into its elemental 
components. 


He proposed that the resulting new 
element be called le fluor—fluorine— 
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in agreement with the then recently 
adopted name of chlorine. 

Ampere showed unusual foresight 
into the nature of the as yet undis- 
covered element when he wrote in 
this correspondence: 

“The only difficulty to be feared is 
the combination of the fluorine set 
free with the conductor . . . Perhaps 
there is no metal with which it would 
not combine. But supposing fluorine 
should, like chlorine, be incapable of 
combining with carbon? This latter 
body might be a sufficiently good con- 
ductor for it to be used with success 
as such in this experiment.” 

No one could really doubt Ampere’s 
prediction of the existence of this new 
element, but for more than 70 years 
it resisted every attempt to isolate it. 

During this time many unsuccess- 
ful experiments were made to prepare 
the element. Davy seemed to be on 
the right track in his first attempts 
to follow Ampere’s suggestions. In 
1813 he attempted to electrolyze hy- 
drofluoric acid. He used a cell made 
of horn silver (fused silver chloride) 
with platinum electrodes. He prob- 
ably failed because of water in the 
liquid hydrofluoric acid. 


Having failed in this, Davy at- 
tempted to drive fluorine from its 
compounds by means of chlorine in 
vessels of sulphur, carbon, gold, horn 
silver and platinum. But none ap- 
peared capable of resisting the action 
of the combinations. 


Other investigators tried to decom- 
pose fluorine compounds with heat 
while some thought it was possible 
that fluorine might be obtained by a 
chemical process in which a higher 
fluoride would decompose into a 
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lower fluoride, giving off free fluor- 
ine. 


But all attempts failed. Even the 
great Michael Faraday brought all his 
experience and keen imagination to 
the project and after many weary 
months wrote in 1834: “I have not 
obtained fluorine. My expectations, 
amounting to conviction, passed away 
one by one when subjected to rigor- 
ous examination.” 


So baffling was this problem, so 
elusive and difficult the element these 
pioneers sought, that they were driven 
back into dark-age thinking of al- 
chemy. It was seriously proposed after 
Faraday’s failure that fluorine was 
actually the universal solvent, the 
alkahest the ancients thought would 
make them gold. 


Even so, the search continued. It is 
believed several lives were lost and 
undoubtedly numerous courageous 
researchers were injured, 


Henri Moissan, a rather obscure 
French inorganic chemist, hit on the 
significance of the observation of 
Faraday and others that anhydrous 
hydrogen fluoride did not conduct an 
electric current. When water was 
present a current would pass but only 
the water would decompose, produc- 
ing hydrogen and ozone. 


But in 1885 he found that potassium 
fluoride could be dissolved in liquid 
hydrogen fluoride to produce a solu- 
tion that would conduct current. One 
year later, on June 26, 1886, Moissan, 
by electrolyzing this solution at -23° 
in a platinum U tube and using plat- 
inum-iridium electrodes, decomposed 
hydrogen fluoride into hydrogen and 
fluorine. 


For the first time the most chemi- 
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cally active element known to man 
was isolated. 


Sir Henry Roscoe, famous English 
chemist, statesman, and educator, 
hailed this experiment as the solution 
of one of the most difficult problems 
of modern chemistry. 

A very important step forward was 
made in 1900 when C. Poulenc and 
M. Meslous, French chemists, devised 
a metal fluorine cell of the diaphragm 
type. They found that copper could 
be used not only for the tank to hold 
the electrolyte devised by Moissan but 
also that copper would serve as a dia- 
phragm to extend into the electrolyte 
between the two electrodes to keep 
separated the gaseous products, 
fluorine and hydrogen. 

It appeared that this might not 
work because copper, a very good 
conductor, apparently would act as 
a bi-polar electrode in the dia- 
phragm, liberating fluorine into the 
hydrogen side of the cell and vice 
versa. This probably would have 
caused explosions, or at least a very 
low cell efficiency. 


However, they discovered that the 
copper quickly formed a fluoride 
film that insulated the diaphragm 
from the electrolyte and made a 
workable cell. 


The first cell designed to work at 
elevated temperatures was reported 
by W. L. Argo and co-workers in 
1919, They prepared fluorine by the 
electrolysis of molten potassium bi- 
fluoride at 225° to 250° centigrade 
in an electrically heated copper ves- 
sel which also served as the cathode, 
the anode being graphite. A copper 
diaphragm with slots was used to 
keep the two gases separate. 
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It is interesting to note that about 
this time the great commercial pos- 
sibilities of fluorine chemicals were 
indicated by two discoveries. 

The first hint of the value of 
these compounds as an_ insecticide 
came when an employee of the Na- 
trona plant of the Pennsylvania Salt 
Manufacturing Company discovered 
in 1900 that powdered cryolite 
(sodium aluminum fluoride) effec- 
tively killed all the insects on his 
potato plants. This gave the world 
one of its most efficient garden and 
orchard insecticides and _ started 
Pennsalt into vast research on fluor- 
ine chemistry. 

A German chemist about the same 
time produced a fluorine compound 
“as clear as glass and almost unbreak- 
able,” presaging the wonderful fluor- 
ine plastics now just being developed. 

But the work to develop production 
of elemental fluorine by practical 
methods still went forward. A cell op- 
erating at 150° centigrade and with 
a nickel anode was used. A complete 
study of the effect of water on the 
electrolysis was made by Karl Freden- 
hagen and Oswald Krafft in Germany. 
They reported that water in the solu- 
tion caused polarization and serious 
erosion of graphite anodes and con- 
taminated fluorine gas with oxygen. 


This work was all-important be- 
cause although the research in fluor- 
ine organic compounds was being 
pressed during the last decade, it was 
definitely limited by the lack of suff- 
cient quantities of the elemental gas 
and means of its control. 


‘A great forward step was taken in 
1931 when anhydrous hydrofluoric 
acid was first produced commercially 
by Pennsalt and the first tank car load 
of this powerful and dangerous acid 
was shipped by that company. 


A great bulk of fluorine chemistry, 
such as the development of freons for 
refrigerants and production of high 
powered aviation gasoline, using this 
acid as a catalyst, grew out of this 
development. 


A number of military projects in- 
stituted after 1941 required large 
amounts of the element’s compounds 
and their active manufacture was 
pushed on a large scale. The produc- 
tion of hydrofluoric acid alone jumped 
from 5,000 tons in 1931 to an esti- 
mated 53,000 tons in 1944 and higher 
in 1945, 


And now, with commercial pro- 
duction of the element itself under- 
way, the wonders of fluorine chem- 
istry sought so long are not far from 
realization. 


On the Back Cover 


> Ercuine ciass in the traditional 
manner, hydrofluoric acid announces 
its presence as a combustion product 
when fluorine burns in a cylinder of 
hydrogen. The photograph was taken 
by the Penn Salt Co., as were those 
at the beginning of the article, show- 
ing combustion in fluorine. 
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Bomb Reporters Disappointed 
To Find Themselves Alive 


Bomb Not “Just Another Firecracker” 


> Many oF THE reporters at Bikini 
did not expect to live, and hence as- 
sumed the atomic bomb was a dud 
when they survived the first blast, 
Walter J. Murphy, American Chemi- 
cal Society editor who witnessed the 
tests said, at a luncheon mecting in 
Chicago. 

The surprise felt by some writers at 
still being alive caused them to lose 
their objectivity and was one of the 
factors responsible for the false im- 
pression given to the American public 
that the bomb was “just another 
Fourth of July firecracker,” declared 
Mr. Murphy,: who said irreparable 
damage was caused by misleading 
initial reports on Operation Cross- 
roads. 

“When our ship was not destroyed, 
the press was greatly disappointed, 
but by the same token greatly re- 
lieved. I honestly believe a great many 
of the press representatives aboard did 
not expect to live.” 

Asserting that a large part of the 
public has lost its fear of the atomic 
bomb, despite vigorous effort by the 
press to counteract the effect of the 
first Bikini reports, Mr. Murphy said 
there were several reasons why so 
many original accounts were mis!ead- 
ing. 

“Many of the reporters failed to 
realize that the Navy was not attempt- 
ing to simulate actual warfare, but 
was conducting scientific tests,” he 
pointed out. “No enemy would limit 
himself to discharging one bomb. 


12 


“I am confident that even five or 
six bombs discharged over the target 
fleet at Bikini would have made the 
fleet entirely impotent.” 

When the first atomic bomb was 
detonated at Alamogordo, N.M., Mr. 
Murphy continued, those assigned to 
describe it were only six miles from 
the point of detonation, whereas re- 
porters on the U.S.S. Appalachian at 
Bikini were 18 miles away. 


Morever, he pointed out, the Ala- 
mogordo bomb was detonated about 
daybreak, while the first bomb at Bi- 
kini was discharged about 9 a.m. amid 
bright Pacific sunshine. 


“The Alamogordo bomb was dis- 
charged at approximately 100 feet 
from the ground and in a desert area 
where a certain amount of minerals 
and ores are present,” he continued. 
“Obviously the Alamogordo bomb 
was a much more colorful spectacle 
than one detonated several hundred 
feet over water at Bikini. 


“There was little doubt that the 
bomb detonated at Bikini was some- 
what less efficient that those detonated 
at Alamogordo, Hiroshima and Naga- 
saki. However, despite the alleged 
inefficiency of the bomb detonated on 
Able Day, the amount of destruction 
was sufficient to prove beyond any 
doubt that the atomic bomb is a revo- 
lutionary new weapon and the most 
dangerous one that man has yet de- 
vised. I am still very much a member 
of the League of Frightened Men.” 
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World Atomic Energy Control 


Can Lead to Political Agreement 





How Can Atomic Energy 
Be Controlled? 


by Daviw E. LivtentHar 
Chairman, Tennessee Valley Authority 


The following address, made to the 
general meeting of the American 
Chemical Society in Chicago, presents 
the views of the Board of Consultants 
on the international control of atomic 
energy and explains why they believe 
the plan they have worked out is the 
only feasible way out of an intolerable 
situation. 


>» CAN ATOMIC ENERGY be so devel- 
oped and so controlled that it will be 
used only for the advancement of 
human welfare and not be used for 
war and destruction? As we meet 
here tonight this is probably the 
world’s number one question. Since 
June 14th a group of men meeting in 
New York City have been patiently 
secking for an answer to this tough 
problem. This is the Atomic Energy 
Commission of the United Nations, 
made up of representatives of twelve 
countries, with Mr. Bernard Baruch 
the American delegate. 

No answer to this question wi!l be 
genuinely workable unless it is agree- 
able to every one of the Great Powers 
and all, or substantially all, the na- 
tions of the world. This is quite an 
order. In fact, quite an order. It may 
be something like insisting that a 
fellow who never in his life has broad- 
jumped more than ten feet must jump 
twenty feet. But if he feels he just Aas 
to jump twenty feet, if a deep chasm 
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lies before him, and something pretty 
hungry is chasing him, the twenty 
feet is still one hell of a jump—but 
because he has no easy alternative, it’s 
not impossible. Well, the world has 
no easy alternatives about atomic en- 
ergy; none that I can see. If an answer 
can’t be found, one that this country 
and Russia and the other nations find 
acceptable and workable, then we’re 
bound to have a feverish arms race. 
This will not be just an atomic arms 
race: (though atomic weapons will 
probably lead the list) but-one clear 
across the board. If that happens, 
scientists and technical men will sim- 
ply have to do what all the rest of us 
must then do, that is, change our 
whole way of living. And there won’t 
be much peace of mind while we’re 
making the change. Instead of devot- 
ing your skills as chemists to improv- 
ing the lot of men, as you would pre- 
fer to do, you, like all the rest of us 
—if we get into this kind of arms 
race—will be working like mad to 
find ways of scattering our cities so as 
to defend ourselves, and spending our 
energies devising ways of destroying 
our potential enemies. Not a pretty 
prospect for science or industry, or 
civil liberties, or nerves, or anything 


else. 


It was scientists and technical men 
—prominently among them chemists 
—who gave the world the large-scale 
release of atomic energy. This is the 
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supreme achievement to date of the 
scientific spirit and the scientific 
method. It is my own opinion that 
the only hope to control atomic en- 
ergy and prevent its use for destruc- 
tion lies in applying the scientific 
spirit and the scientific method to this 
problem. In a world thus far largely 
run by the ideas of politics and legal- 
ism, I freely admit that this would 
be something quite novel. But con- 
sidering how unattractive are the al- 
ternatives, I don’t believe that the 
twenty foot broad jump is out of the 
question, and I doubt if you do either. 

The averting of war and the main- 
tenance of peace are traditionally de- 
scribed as political problems, or as 
it is sometimes put, “These are mat- 
ters calling for political decisions, 
reached and carried out by political 
methods.” Typical political methods 
in domestic affairs as well as inter- 
national relations are quite familiar 
to all of us. Their practitioners some- 
times include business, labor and farm 
leaders, as well as politicians and 
statesmen—even, once in a while a 
scientist. And when a scientist goes 
in for political dogmatism, he can 
make a politician look scientific by 
comparison! 

The political method, generally 
speaking, is based on the process of 
first deciding what answer you and 
your side wants, and then scurrying 
around for evidence and arguments 
and public opinion and force to sup- 
port the answer you started with in 
the first place. Political methods—I 
am over-simplifying a bit, but not 
much—are based on three procedures, 
so far as the people are concerned, as 


follows: 
First: Tell the people what you 
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know they want to hear—regard- 
less of the facts. This gives great 
scope for orators, slogan-makers, 
and dogmatists. 

Second: Tell the people what you 
want them to hear—regardless of 
the facts. This is the technique of 
the well-poisoner, 


Third: Tell em nothing, and make 
"em like it. This is an ancient art, 
but its modern practitioners have 
brought it to a new high level. 


Political methods are generally 
quite in contrast to the scientific spirit 
and method. In his Novum Organum, 
Francis Bacon said many, many years 
ago: “We cannot command Nature 
except by obeying her.” The scientist, 
essentially a humble man, obeys Na- 
ture by honestly observing and then 
truthfully recording not what he 
wants to find, but what in truth he 
dces find. The essence of the scientific 
method and spirit to me—a layman— 
is that it does not start with the an- 
swer, but with the facts, and draws 
its insight and its overtones from the 
facts. 


It’s not often that there is an op- 
portunity to analyze what is called a 
political problem in a scientific spirit. 
But something of the sort did happen 
last winter. The product was an idea 
embodied in a document published 
by our State Department called “A 
Report on the International Control 
of Atomic Energy.” The proposals of 
that Report for the Creation of a 
world-wide Atomic Development Au- 
thority have since been accepted by 
our President, Secretary Byrnes, and 
Mr. Baruch and his associates as basic 
to the American proposals presented 
by Mr, Baruch in an historic address 
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to the UN Atomic Commission to the 


world. 


This Report represented the work 
and the unanimous agreement of a 
Board of Consultants of five men. We 
were men of widely differing hack- 
grounds and experience. But all five 
of us had this in common—we had 
all had responsibility for technical en- 
terprises, and therefore had grown 
accustomed to the methods of tackling 
problems that are characteristic not 
of politics but of technology. Chester 
Barnard, one of our associates, Presi- 
dent of the New Jersey Bell Tele- 
phone Company, thinks scientifically 
about organization. Dr. Robert Op- 
penheimer, a physicist, was wartime 
director of the atom bomb plant at 
Los Alamos. Dr. Charles Thomas, a 
chemist and one of this Societv’s dis- 
tinguished members, is director of 
Monsanto’s research activities, and in 
charge of research at the atomic en- 
ergy plant at Oak Ridge. Harry 
Winne is vice-president of General 
Electric in charge of engineering pol- 
icy. Your speaker is Chairman of 
TVA. So that all of us had rather 
extensive and responsible experience 
in undertakings based on scientific 
and technical knowledge. This was 
indeed a strange team to be asked to 
try to find an answer to what is 


classified as a “political” problem. 


We five locked ourselves up for 
two months, had the whole array of 
facts before us, and came up with a 
plan all of us believed was workable. 
That plan has been widely discussed 
and is fairly well known. We urged 
that the people of the world agree to 
entrust to a world agency, the Atomic 
Development Authority, the control 
and management of all activities con- 
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cerning atomic energy that are dan- 
gerous—that is, dangerous to the se- 
curity of the world—activities that are 
steps on the road toward the making 
of atomic bombs. These dangerous 
steps begin with the raw material: 
uranium and thorium. Under our 
proposed plan, factories to produce 
fissionable materials would all be 
owned and operated, not by rival na- 
tions, but by this world corporation 
functioning under world law and re- 
sponsible to all the people. 


But it is how our Board of Consult- 
ants went about trying to find a plan 
that is in some: ways as importan* as 
the answer we came up with. For we 
didn’t follow the typical _ political 
method of starting with the answer 
all neatly laid out, and then look 
around for facts and arguments to 
support our pet notion. We didn’t 
start, for example, by asserting that 
the answer was world government 
and then pick out facts that would 
fit that answer. Nor did we say, “Na- 
tional sovereignty must in no wise be 
infringed,” and then try to squeeze 
out a plan that would fit that dogma. 
No, we started somewhat as a chem- 
ist might, tackling a technical prob- 
lem: with the facts as he found them. 

You recall that a year ago when the 
world saw for the first time the fan- 
tastic destructiveness of the atomic 
bomb, many Americans said, “Now, 
this won’t do; this must be the last 
time an atomic bomb is used. The 
people of the world must agree to 
outlaw the bomb.” What was meant 
was that the nations would all sign 
a treaty that solemnly promised that 
none of them would ever in secret or 
otherwise make these bombs and use 
them in a war. All the nations would 
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devote themselves exclusively to the 
many wonderful peaceful uses of 
atomic energy —for electric power, 
for a war on cancer and other diseases, 
and research in a hundred fields. 


My four associates and I placed the 
facts alongside this idea of eliminat- 
ing the bomb by international agree- 
ment, and as a consequence we were 
forced to discard the idea. For those 
facts made it clear that there was no 
security whatever for people any- 
where, no prospect of a moment’s 
freedom from fear of an atomic arm- 
ament race if this is all we had to 
offer—this outlawing by international 
covenant, 


What facts? Well, fact No. 1 is 
this: the same materials and opera- 
tions required to put atomic energy 
to peaceful purposes are adaptable, 
virtually without change, to the mak- 
ing of the stuff that goes into atomic 
bombs. This is true through almost 
the whole course of producing atomic 
energy. 


In the light of the facts it was just 
political hoorah to talk about nations 
concentrating on peaceful purposes as 
if that called for entirely different 
processes and materials from those 
used for destruction. Once you have 


produced some of this dangerous ma-’ 


terial there are ways of doctoring or 
denaturing it, to make it rather safe, 
and not effective for bombs in that 
form; but you must begin with sub- 
stances that, however useful for pro- 
ducing electric power or for research, 
can just as readily be used to destroy 
the cities of mankind. There’s a fact 
—and a fact is a stubborn thing and 
no amount of political dogma can do 
anything to change a fact. (And there 
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is another thing about a scientific 
fact: it pays no attention to national 
boundaries. There are no such things 
as American neutrons, say, and some 
different kind of Russian neutrons, 
and British neutrons, A neutron 
doesn’t know about boundary lines.) 


These being the facts, what does an 
international covenant never to use 
atomic bombs amount to? The na- 
tions would all go through the pro- 
cess of signing their names to a treaty, 
agreeing never to make atomic bombs, 
agreeing most that they will forbid 
their citizens to use fissionable ma- 
terials except for peaceful purposes. 
But under the treaty each nation will 
be permitted to go on mining uranium 
and thorium and putting them 
through a plant that will produce ma- 
terials that however valuable for peace 
are also readily suitable for a bomb. 

Well, how much security—how 
much peace of mind would anyone 
get out of that? Mighty little. For as 
is well known the atomic bomb is a 
surprise weapon and a relatively cheap 
one. We are reliably advised that 
several hundred of these bombs used 
on a nation’s cities would finish off 
any industrial nation of the world. 
The bomb was originally developed 
in secret and, assuming closed bord- 
ers, could probably be developed by a 
nation in secret again. We concluded, 
unanimously, that if nations were 
rivals in the development of atomic 
energy materials that could be divert- 
ed rather simply from open, peaceful 
uses to secret, warlike purposes, an 
agreement by each nation to outlaw 
the bomb might even be ‘worse than 
nothing at all. For it would create 
suspicion and fear as to what the other 
fellow is doing behind closed factory 
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coors and in hidden and secret lab- 
oratories and bomb plants; and fear 
and suspicion breed wars. 


Then we said to ourselves: Suppose 
the world agreed to join together to 
crack down on anyone who violated 
the international agreement; who 
despite the agreement went ahead and 
made and used atomic bombs. We 
rejected that plan, too, for we could 
find precious little security in a plan 
to punish a nation after it had drop- 
ped hundreds of bombs and killed 
millions of human beings. As for such 
punishment as a deterrent, the fact is 
that there is a premium in atomic war- 
fare in pulling the trigger first, so that 
your enemy won't be able to retaliate 
effectively. And there is therefore a 
great. premium on making prepara- 
tions secretly while your law-abiding 
and trusting neighbors are depending 
on international agreements that say 
en paper that the bomb will not be 
used. And with that kind of creepy 
atmosphere to live in, in time every- 
one would suspect everyone else, no 
one would have any sense of security, 
and everybody would be making 
atomic bombs in secret. The world 
would not be a very happy place. 


But then this was suggested: Why 
couldn’t we have an international in- 
spection agency, to snoop into every 
factory and plant to see whether na- 
tions are fulfilling their agreement 
not to put fissionable material into 
bombs? Again we looked at the facts, 
explored them painstakingly, and the 
facts forced us to conclude that a plan 
of inspection as a sole safeguard was 
quite unworkable. One of those facts 
was simply this: If an international 
inspector is to provide security against 
secret evasions, that inspector must 
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know at least as much about atomic 
energy as the people he’s supposed to 
watch. And there’s the rub. An. in- 
spector—a high grade policeman— 
simply wouldn’t know enough to de- 
tect a skillful evasion. This is a new 
field, new developments as you well 
know are coming along, stepping on 
each other’s heels. Because of new 
knowledge the plants that are built 
next year will almost certainly not be 
like the ones we have in the Tennessee 
Valley at Oak Ridge or at Hanford 
in Washington state; and if a nation 
wanted to mislead the world, it could 
design them quite differently, so they 
might look innocent to an inspector. 
In a race between a nation that has 
scientists trying to design new kinds 
of plants so the international inspec- 
tor wouldn’t recognize them, and an 
army of inspectors looking for the 
only kind of plants they know about, 
which are yesterday’s plants, in that 
kind of race the inspectors probably 
wouldn’t have much chance. The only 
people who would be genuinely quali- 
fed to protect the world against secret 
shenanigans would be those who 
know how to design and operate 
atomic energy plants—the chemists, 
the physicists, and the engineers. And 
that is one weighty reason we urged 
that world security be protected by a 
development and operating agency 
manned by just such technical people, 
acting not for rival nations, racing 
each other, but for all nations and all 
peoples. 

Well, this is the way we took one 
set of facts after another and explored 
this problem, and the things we re- 
jected as not workable furnished a 
clue as to what we thought would be 
workable. It was these objectives, and 
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this same method of analyzing the 
facts that led the President, and Mr. 
Baruch and his associates, to present 
the American proposal for such an 
Atomic Development Authority. 
There is a point in remembering that 
it was Woodrow Wilson who dubbed 
Mr. Baruch with the nickname “Dr. 


The proposed Atomic Development 
Authority would not be a mere inter- 
national detective force, but, as its 
proposed name implies, a develop- 
ment agency engaged in operations 
and extensive research. To provide 
security the ADA must know. Pro- 
fessor H. D. Smyth has said that the 
men on the Atomic Development Au- 
thority might well become the elite 
of the scientific world. “Able men,” 
he continued, “devoted to the tradi- 
tional ideals of science, and men eager 
to contribute to the increase and dis- 
semination of knowledge regardless 
of national boundaries, will be glad 
to join this group.” And this high 
caliber of talent would be essential to 
world security so that the agency en- 
trusted with control would know as 
much as anyone in the world about 
new possibilities. 

There is an even more important 
though perhaps less obvious reason 
why the agency should be more than 
a policing force. “To be genuinely 
effective for security,” my associates 
and I stated in our Report, “the plan 
must be one that is not wholly nega- 
tive, suppressive, and pulice-like . . . 
(It) must be one that will tend to 
develop the beneficial possibilities of 
atomic energy and encourage the 
growth of fundamental knowledge, 
stirring the constructive and imagina- 
tive impulses of men rather than 
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merely concentrating on the defensive 
and negative, It should, in short, be a 
plan that looks to the promise of 
man’s future well-being as well as to 
his security.” 

Some people have objected to our 
proposal because it doesn’t guarantee 
an end to war. That’s a valid criti- 
cism, for what we set out to do was to 
find a way to prevent the surprise use 
of atomic weapons. Everyone would 
be profoundly happy if someone 
would come up with a workable 
scheme that would eliminate al! war 
with one stroke; but I don’t anticipate 
that that’s the way it will happen. 
That’s the goal; it must be, of course; 
but to get to that goal we’ve got a 
long way to go and much to learn. 
Perhaps the best way to get there is 
to start with the most urgent problem, 
and that would seem to be atomic 
weapons. If we can’t take this first 
step what chance is there for the full- 
blown world government some people 
believe is essential, or an end to all 
war? My own guess is, not much. But 
if in this one field of atomic energy 
the people of the world can develop 
a system of world law and a world 
operating and control agency, by fol- 
lowing the facts and disregarding 
political dogma, then perhaps all of 
us can tackle the next worst problem 
in the same way, and get that behind 
us, and on to the next, and in this 
way begin to work together, begin to 
figure out our problems on the basis 
of facts, in something of the spirit 
that scientists go about their problems, 
and really look forward to a genera- 
tion of great progress and sécurity. of 
real development not only physically, 
but morally and spiritually. 
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Military Preparedness Advocated 


As Atomic Bomb Protection 


The Atomic Bomb and 
Common Sense 


by Braptey Dewey 


President of the American Chemical Society 


The viewpoint of those who believe 
military measures will avert hostile 
acts is presented in this address, which 
was given from the same platform as 
the foregoing one, at the American 
Chemical Society meeting. 


> Five atomic Bomss have now been 
exploded, two in the wrath of war. 
One was detonated under test condi- 
tions but in necessary haste. The last 
two bombs were exploded under 
superbly controlled conditions arrang- 
ed to provide a maximum of usable 
scientific, technological and military 
data. 


Reports—with a due regard for na- 
tional security—have been made pub- 
lic upon each of these explosions. 
Brief factual summaries of the effects 
of the two bombs exploded !ast July 
at Bikini Atoll in the Pacific have been 
presented by two evaluation groups, 
one reporting to the President and 
the other to the Joint Chiefs of Staff. 


Dr. Karl T. Compton, president of 
the Massachusetts Institute of Tech- 
nology, was the chairman of the Joint 
Chiefs of Staff Board and both he and 
I were members not only of this group 
but also of the Presidential Commis- 
sion. The Joint Chiefs of Staff Board 
has not yet completed its over-all eval- 
uation of the bomb bursts and hence 
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it is necessary for me to emphasize, 
first, that the factual matter I will use 
today has all been published and, sec- 
ond, that any opinions or conclusions 
expressed are mine, are purely per- 
sonal and do not necessarily represent 
the views of my associates on the 
board or of the American Chemical 
Society. 

Before the Bikini tests the press and 
radio of the world deluged readers 
and listeners with sensational and 
grossly exaggerated tales of the de- 
structive effects of nuclear fission. I 
am afraid that we cannot blame the 
reporters and announcers entirely for 
this false picture, They were aided 
and abetted by numerous scientists. 
Perhaps even conservative scientists 
contributed to this situation by failing 
to deny even obviously false and mis- 
leading speculations as to the magni- 
tude of phenomena associated with 
the bomb. The bomb, to quote one 
writer, was “over press agented.” It 
couldn’t live up to what its advance 
agent had said about it. 

Now, as a result, many of us fear 
that the pendulum of public ‘interest 
has swung in the other direction and 
that the man on the street is under- 
estimating atomic weapons just as he 
overestimated them after Hiroshima 
and Nagasaki and before Bikini. 


19 





The fate of our country, indeed of 
the whole world, may well depend 
upon a proper understanding of the 
destructive power of nuclear fission. 
It is my purpose here to try to put the 
atomic bomb in its proper frame of. 
reference; to take it out of the realms 
of fantasy and into the field of hard- 
headed sense. 


First of all: Is the atomic bomb 
just another weapon? Ever since my 
return from the Pacific I have been 
bombarded with this question: Is the 
atomic bomb just another weapon? 


Unquestionably some of those who 
declare that it is just another weapon 
are cynics and, what is far worse, some 
of them have muscle-ound brains. 
A few civilians and soldiers have 
grown old in the practice of military 
concepts of bygone days and with age 
has come an inability to grasp some- 
thing entirely outside their experience. 


But, most of the people who are 
asking this question: Is the atomic 
bomb just another weapon, are hon- 
est, intelligent folk who have been 
misled in a way that is easy to under- 
stand and that is flattering but dis- 
concerting to science and to men of 
science. 


It is an old axiom of war that for 
every weapon there is a defense. Most 
of us are familiar with this axiom, so 
well exemplified in the race between 
armor piercing shells and armor plate 
and airplane bombing and anti-air- 
craft weapons. 


There is also a newer axiom even 
better than the axiom of war though 
rarely formulated in words. It is the 
axiom that science always finds a way. 
Our generation has seen science lick 
so many problems which prior ages 
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had been unable to solve that we have 
an almost superstitious faith in the 
ability of science to give us exactly 
what we want. 


But there are certain “problems,” 
if you can call them such, which sci- 
ence cannot solve and which scientists 
long ago abandoned and now refuse 
to discuss. The squaring of the circle 
is such a problem. Men once spent 
their lives at this vain task. Today 
everyone knows the circle cannot be 
squared, although only mathemati- 
cians know why. Perpetual motion is 
another such “problem.” Today al- 
most everyone knows we shall never 
have perpetual motion and bright 
high school boys know why. 


You here in this room know—if 
you have given any thought to the 
matter—why there can never he a 
positive defense against a weapon of 
nuclear fission. There is, of course, 
the negative defense of distance and 
protection. We can run away from 
the bomb and we can burrow in the 
earth and we can erect massive 
shelters of concrete and steel. And of 
course there will be methods of evas- 
ion. Bomb-carrying planes can be shot 
out of the skies. The factories that 
make them can be destroyed. But | 
am sure that none of us relish relying 


on these negative defenses for our 
country. 


Once started, no nuclear chain reac- 
tion can be stopped. Once an atomic 
weapon is detonated its multiple 
effects of death and destruction must 


be felt over an area of several square 
miles. 


This time science cannot find a 
way. You scientists know this. We 
must make sure that every American 
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knows that an atomic detonation is 
all over in a few millionths of a sec- 


ond. 


Science will not today, tomorrow 
or ever, find a strong, tough and light 
material which will shelter men, or 
munitions plants, or dock yards from 
the effects of the atomic bomb. Sci- 
ence, which in the last war, produced 
gas tight clothing and fabrics which 
would absorb deadly gases, cannot 
give us garments to protect us from 
radioactivity of the atomic bomb. 


No, the atomic bomb is not “just 
another weapon,” in the sense of the 
military axiom that for every weapon 
there is a counter-measure. 

The atomic bomb has introduced 
into the pattern of war factors so new, 
so contrary to the thinking of the past 
and so vast in terms of death and 
destruction that it is no wonder that 
our minds are slow to grasp in its 
entirety the military implications of 
the dawn of the atomic age. 


Let me try to tell you, out of my 
own observations at Bikini, something 
of these new factors with which the 
atomic bomb confronts us. 


How does the bomb exert its power 
against men and their works? 


Let me first discuss its effects 


against material and physical struc- 
tures. 


I will assume that most of you have 
seen the remarkable still and news- 
reel motion pictures of the bomb 
bursts at Operation Crossroads, No 
one who has seen these pictures can 
have failed to have been awed by the 
terrific power of the air blast. A bat- 
tleship is probably the strongest work 


of man—a structure into which cen- 
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turies of engineering practice have 
gone chiefly for the purpose of with- 
standing blast. In the last war 
cruisers, aircraft carriers and destroy- 
ers have shown that they “can take 
it.” Yet this bomb blew down the 
superstructures of great ships and bent 
over staunchly built, bare, heavy steel 
masts like twigs before a gale. No 
warship within a radius of half a mile 


‘could have escaped major, crippling 


damage. 


Why then, you will very properly 
ask, was the “box score” at Bikini so 
unimposing? Why were so few first 
line ships sunk, capsized or blown to 
bits? The simple truth is that these 
ships, although anchored far more 
closely together than any fleet since 
Pearl Harbor will ever be anchored, 
were still so deployed about the la- 
goon that only a few were in danger 
of destruction. I know this because the 
Joint Chiefs of Staff Board examined 
the mooring plans with the full 
knowledge that most ships would sur- 
vive. It was necessary that these ships 
remain afloat. They were platforms 
upon which were mounted a variety 
of instruments whose recordings 
would give us otherwise unobtainable 
data about the bomb. 


Both the Navy Department and 
the newspapers did their full duty in 
warning the public not to judge the 
bomb by the “box score.” Yet I fear 
that such is human nature that these 
warnings largely went unheeded. Be- 
lieve me now: The two bornbs lived 
up fully to the expectations of the ex- 
perts whose duty it was to predict 
their effects. If, as has been charged, 
the Bikini tests had been mere sabre 
rattling, designed only to frighten the 


21 





rest of the world with a show of 
atomic force, then by a mere altera- 
tion in the mooring plan the bombs 
would have sent a half dozen or a 
dozen ships of all classes to the bot- 
tom. Instead, the tests were carefully 
planned scientific experiments design- 
ed to preserve a maximum amount of 
evidence for later study. 


You have heard it said and so have 
I that Hiroshima and Nagasaki were 
lightly built cities; cities of flimsy 
buildings which were, if I may use the 
phrase, “push-overs” for the atomic 
bomb, and that it would not be effec- 
tive against our cities. This is a ridic- 
ulous statement. In the first place 
some of the buildings badly damaged 
in Nagasaki were of modern steel and 
concrete construction, built to with- 
stand severe earthquakes. 


But, neglecting this fact, one has 
only to look at the motion pictures of 
the Bikini blasts to visualize what 
would happen to one of our cities. 
Over an area of several square miles 
steel and concrete curtain walls would 
crack and bulge. Flying glass—the 
great menace in London during the 
dark days of the buzz-bombs—would 
slay and maim their hundreds, Sec- 
ondary fires from broken gas mains, 
electrical short circuits, stoves, and 
furnaces—fires we would be power- 
less to quench with our water supply 
broken at a soore of points—would 
rage through our homes, our ware- 
houses, and our factories. 

Now let us consider some of the 
unique lethal effects of the atomic 
bomb, effects not against works of 
stone and steel but against the human 
organism. 

When the bomb bursts in air life 
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is endangered over several square 
miles not only by the blast and heat 
waves but by radioactivity of several 
sorts. 


At the instant of burst, neutrons, 
products of the fission, travel with 
almost the speed of light. For one 
fierce millionth of a second they speed 
death in every direction. Great thick- 
nesses of steel, greater cross sections 
of water or of concrete offer protec- 
tion against these lethal neutrons. ‘But 
let me emphasize that truly great 
thicknesses are required. Where no 
massive barrier opposes them, neu- 
trons must travel through thousands 
of yards of atmosphere before colli- 
sions with molecules of oxygen, nitro- 
gen and of water vapor rob them of * 
their deadly power. 

The neutrons impart radioactivity 
to many elements an at Bikini it was 
demonstrated that as a killer there is 
great cause to fear radioactive sodium. 
Since sodium is a constituent of all 
body fluids, this neutron bombard- 
ment sets up radioactivity within the 
bodies of those exposed to it and ulti- 
mately, so to speak, they kill them- 
selves by self-radiation. 

The second principal lethal radia- 
tion is of gamma rays of millions of 
volts intensity. This super X-ray-like 
radiation is more easily protected 
against than is the case with neutrons. 
But this is of purely academic con- 
sideration. A man destined to die in 
hours, days; or weeks as the result of 
neutron action will not care if he has 
also been burned with gamma rays, 
hit by the shock wave, or seared by 
heat. 

When a bomb is exploded under 
water the conditions are radically dif- 


CHEMISTRY 





ferent from those when a bomb is 
exploded in the air. Here neutrons 
and the fission products are absorbed 
by the water, which is sprayed over 
an area of several square miles. If 
the water is salt water, the sodium in 
the water sprayed over the area is 
highly radioactive for several days, 
but by no means for as long a time 
as the fission products. The plight of 
personnel entrapped under such a 
shower of radioactive water is a sorry 
one unless thoroughly covered by a 
roof and provided with some method 
of fast escape from the contaminated 
area. About the only case where a 
man in this plight has any chance is 
when his sprayed ship is moving fast 
enough so that in the minutes in 
which he puts on his “Mae West” and 
jumps over the side, he finds his ship 
has moved into uncontaminated 
water. 


Again, do these descriptions of the 
powers of the atomic bomb fit the 
description: “Is it just another wea- 
pon?” No! Once delivered there is no 
defense against it. It is devastating 
over an area of several square miles. 
It is a super weapon, the first super 
weapon. 


All other explosive devices are tac- 
tical weapons, though of course it is 
true that strategies for their mass use 
have been employed. But the atomic 
bomb is essentially a strategic weapon. 
And we must not forget that our 
thinking: should be in terms of not 
one bomb'against a target but an over- 
whelming!.pattern of many bombs. 
Used with military skill against stra- 
tegically important targets, it can rob 
an enemy of the power to wage war. 

Frankly, I do not know anything 
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about the cost of an atomic bomb, 
although I have been told that even 
now in relation to the damage it can 
do it is a cheap weapon. Nor do I 
know how many bombs any country 
can make per week, per month, or 
per year, or what number can be 
stockpiled. I do know, as you know, 
that it is only common sense to bear 
in mind that no country will start an 
atomic war without an adequate sup- 
ply of bombs so that whole cities, 
sprawled out over hundreds of square 
miles, could be bombed out of exis- 
tence by the use of a few bombs. 


In short, the atomic bomb is a 
super-weapon of vital strategic im- 
portance for which the only defense 
is to keep the enemy from its use or 
to make him fearful of reprisals in 
kind. Its skillful use can bring victory 
in weeks where months, or years, 
have in the past been required. The 
fact that its devastation is limited to 
a few square miles only affects the 
few needed against a given enemy. 

Now permit me to digress for a 
moment to discuss quite another ques- 
tion. Is the atomic weapon any more 
horrible than other weapons? 


Modern war provides very few 
forms of pleasant death. For very 
simple reasons no nation used gas in 
the last war but they did use fire in 
many forms. There may be some ele- 
ment of personal choice in the matter 
of death but on the whole it seems to 
me that all deaths in war are horrible. 

The atom bomb is a tiny David 
slaying its tens of thousands where 
the old fashioned block-buster Sauls 
slayed their thousands. London, shud- 
dering in the dark under a constant 
rain of buzz-bombs, suffered long and 
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horribly. Would she have suffered 
any more had an atom bomb killed as 
many as all the V-2’s, maimed as 
many, driven as many to the mad 
house? I do not pretend to know. 


This is not a new question. With 
each new deadly weapon the ques- 
tion has been raised. To me it is a fu- 
tile question. War is horrible and all 
its weapons are horrible—made to kill 
efficiently. 


What does seem to me important— 
far from futile—is the fact that the 
atomic bomb will surely make any 
war shorter than those of the past. 

Look at Germany today, loser in 
a long war. Look at her battered cities, 
her worn-out economy, her miserable, 
starving people on their impoverished 
fields. And look at England, victor in 
a long war—at her battered cities, her 
under-nourished women and children, 
her broken, worn-out factories. 


Because the atomic bomb is a super- 
weapon it does not follow that we 
must hold that it means the extinc- 
tion of civilization. It could mean 
shorter wars and wars less destructive 
to our civilization. The atomic bomb 
exists. We must face this fact square- 
ly. And we must face the fact that it 
exists for evil or for great good—to 
make horrible war still more horrible 
or to put a final stop to war. To me 
this brings us to a simple reality—a 
nation sure of its own freedom from 
the temptation to wage aggressive 
war, which has a supply of atomic 
weapons and the means—airplanes, 
rockets or guided missiles—to deliver 
them, can rest assured that any other 
nation will hesitate to wage war 
against it with or without atomic 
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bombs. It can very well be that such 
a4 nation can, by its mere possession of 
atomic weapons, insure the peace of 
the world. 


I think I can find no better way of 
closing than to quote the last para- 
graph of the Joint Chiefs of Staff 
Evaluation Board’s second prelimi- 
nary report, which I might say in 
passing the powers that be in Wash- 
ington saw fit to delete from the pub- 
lished version and which deletion | 
am now free to make known, I need 
hardly add that I heartily subscribe 
to the opinions expressed in the para- 
graph I now quote. 


“National security dictates the 
adoption of a policy of instant readi- 
ness to defend ourselves vigorously 
against any threat of atomic weapon 
attack at any time and adherence to 
this policy until it is certain that there 
can never be an.atomic war. One en- 
during principle of war has not been 
altered by the advent of the atomic 
weapon. Offensive strength will re- 
main the best defense. Therefore, so 
long as atomic bombs could conceiv- 
ably be used against this country the 
Board urges the continued production 
of atomic material and research and 
development in all fields related to 
atomic warfare.” 


I personally place great importance 
on the words ‘‘which conceivably 
could be used against this country.” 
To me these words highlight the real 
problems which face mankind—how 
to outlaw war and how to use the 
atomic bomb in the achievement of 
this necessary goal in human relation- 
ships. 
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Bright Future for Chemistry 
If Young Scientists Are Spared 


A.C.S. Secretary Looks Ahead 


by Avpen H. Emery 


Talk given by Mr. Emery from 
Chicago as the guest of Watson Davis 
on the Science Service “Adventures 
in Science” program, over the Colum- 
bia Broadcasting System, during the 
September meeting of the American 
Chemical Society. 
> Tue 110TH MeetNec of the Ameri- 
can Chemical Society was one of the 
largest ever held. All told, some 8,000 
chemists, chemical engineers and in- 
dustrialists from all parts of the United 
States and a few from foreign coun- 
tries attended. The registrants repre- 
sented just part of the Society’s more 
than 48,000 members. In five days of 
morning and afternoon sessions, 749 
scientific papers were read and dis- 
cussed. At times 15 or more sessions 
were in progress simultaneously. 

Chemistry touches every phase of 
modern life. Results of new research 
were presented in fields that included 
nutrition, biology, petroleum, rubber, 
fertilizers, plastics, and sugar, among 
a long and varied list. Chemical sci- 
ence is growing continually, always 
expanding. This program was the 
largest we ever had, partly because 
chemists and chemical engineers now 
can report details of many of their 
outstanding contributions to victory 
in the war, A large number of these 
developments still were classified as 
top secrets only a short time ago. 

Perhaps the best news is that many 
of these developments, accomplished 
under the spur of war necessity, are 
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now at work for new and better things 
in peacetime. 


One of the wartime accomplish- 
ments was a dramatic triumph over 
fluorine, a wild and often dangerous- 
ly reactive element which for decades 
defied efforts to harness it to man’s 
directed use. 

When the war broke out, we were 
able to produce only a few pounds of 
fluorine a day. But the war industries 
needed tons of it. And tons were pro- 
duced, by development of better 
methods to make pure fluorine by 
electrolysis and of special containers 
in which to store it. 

Fluorine was necessary for the 
atomic bomb project. Now it promises 
to bring us a great new expansion in 
chemistry through man-made combi- 
nations with other chemicals. Better 
textiles, insecticides, plastics and 
paints are only a few of the new 
products foreseen. Another is a lubri- 
cating oil so stable that engines can 
be redesigned for automobiles which 
will operate more efficiently. 


Another group of reports was de- 
voted to radiation chemistry. Radioac- 
tive or tagged atoms are being put to 
work to find answers to problems of 
nutrition, of growth, of structure, of 
disease. 


Still another symposium dealt with 
the contributions of organic chemistry 
to the war effort. These included 
chemical warfare problems, the de- 
velopment of insecticides to whip the 
insect enemy, the chemistry of ex- 
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plosives, and the chemistry of syn- 
thetic rubber, which put and kept 
the military forces and the civilian 
population on wheels when the na- 
tural rubber supply was cut off. Now 
synthetic rubber is available for many 
uses in civilian life. 


Another of the chemical victories 
in this war was the huge production 
of the life-saving penicillins. There 
are different. kinds of penicillins. Each 
penicillin differs -in its ability to con- 
trol different kinds of bacteria. The 
choice of mold and the medium or 
diet on which it grows determines 
what kinds of penicillins are made. 


The new research shows how the 
amount of a type of penicillin which 
is wanted can be increased by adding 
certain chemicals to the medium or 
food. It was also found that these 
chemicals increased the total amount 


of penicillin produced by the mold. 
Thus more penicillin can be made, 
and the penicillin can be “custom- 
built,” so to speak, to contain more 
of a particular type of penicillin most 
effective against a certain germ. 


Another very interesting report 
demonstrated the way to a short-cut 
in the recovery of convalescents from 
disease or injury. It is a question of 
diet. The short-cut method was found 
in the treatment of the starved victims 
of German concentration camps and 
German prison camps. It is reported 
that the recovery of these starvation 
victims could be speeded up by a diet 
high in proteins. The sources of pro- 
teins used were powdered milk and 
eggs, and other materials from equally 
common sources, a simple and inex- 
pensive diet that can be made to taste 
like egg nog or ice cream. 
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This high-protein diet brought the 
starvation cases to health much more 
quickly than had been thought pos. 
sible before. And after wounds or 
operations, it is said that the high- 
protein diet reduced the recovery 
period by as much as onehird in 
many instances. In peacetime applica- 
tion, this will mean a shorter stay in 
the hospital, and a quicker return to 


health. 


Many of the papers concerned the 
chemistry of proteins and of amino 
acids, the building blocks of which 
proteins are composed. These amino 
acids are now being made synthetic- 
ally and from natural sources to help 
in nutrition. The body can make 
some of the amino acids but not 
others, and the body must receive 
these essential ones in food. Chem- 
istry slowly is getting closer to de- 
termining the structure of proteins— 
advancing toward the goal of being 
able to make them synthetically. Some 
new progress in this respect also was 
presented to this week’s meeting. In- 
cidentally, another study showed that 
cheaper cuts of beef are just as good 
or better than the choicer cuts as 4 
source of amino acids. They just aren’t 
as tender. 


Vitamins are under constant study, 
both to determine their content in 
various foods and how the body util- 
izes them. New reports also were 
made on the effects of vitamin de- 
ficiencies. In other vitamin work, the 
diet needs of laboratory animals such 
as rats were determined, for vitamins 
and other essential foodstuffs. The de- 
termination of their dietary needs is 
extremely useful in experiments seck- 
ing clues to such problems as tooth 
decay and virus diseases. 
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Wartime research brought us super 
aviation fuel which ‘is now powering 
our peactime planes, and super fuel 
for our peacetime automobiles. This 
meeting of the American Chemical 
Society was told of new motor oils 
that last longer and make starting 
easier. These oils thin on cooling and 
thicken on heating. Petroleum chem- 
istry is supplying the raw materials 
for many other products, such as 
plastics, synthetic rubber, and 
explosives. 

Other reports dealt with the rates 
of solution of soaps in water and the 
pathways for diffusion of water vapor 
through textiles, a method of testing 
the potency of pain-relieving drugs, 
and one for the determination of 
water in oysters as a means of assur- 
ing bettertasting oysters on your din- 
ner table. 

Another great branch of chemistry 
deals with fertilizers and soil fertility. 
Farmers are benefiting from chemical 
studies of phosphates for fertilizing, 
from studies of soil acidity, and the 
effect of magnesium on the growth of 
various plants including tobacco and 
citrus fruits. Chemistry also is actively 
and successfully concerned with find- 
ing new uses for farm products, and 
for farm and woodland wastes to 
make industrial products. New find- 
ings also were reported on animal nu- 
trition. 

Other papers told of advances to- 
ward better paints, varnishes, resins 
and plastics. Anti-fungus agents have 
been developed for varnish and lacquer 
films, along with moisture-resistant 
coatings for metals. However, in talk- 
ing of these new developments, one 
must bear in mind that some of those 
to which reference has been made have 
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not yet been translated into purchas- 
able commodities; some will require 
further research. 

We have merely lifted the curtain 
a little to let you see what the future 
may hold. Our chemical laboratories 
have been busy and will be busy for 
a long time to come. The chemical 
industry is continually expanding. 
And behind its progress lies thought- 
ful organization. To illustrate, some 
of the sessions concerned problems in 
“teaching fundamental topics in chem- 
istry. Another reviewed the question 
of the patent system as it applies to 
chemistry and new products. Still 
another took up the construction and 
design of research laboratories. 


However, it is well to bear in mind 
that new laboratories and modern 
equipment by themselves are mean- 
ingless. Unless these expanded re- 
search facilities can be staffed with 
thoroughly competent and exper- 
ienced men, no results will be forth- 
coming. If highly-rained young re- 
search and production chemists and 
chemical engineers are taken by Se- 
lective Service for police duty in occu- 
pied countries, it is a foregone condu- 
sion that the research on peacetime 
applications of wartime developments 
will be seriously delayed. Further- 
more, the plans of the Army and 
Navy to expand their research pro- 
grams will be critically handicapped. 
The American public must realize, 
even if some Selectice Service officials 
do not, that indiscriminate drafting 
now of the young scientists who were 
deferred during the war, means fewer 
jobs for our returned veterans and a 
serious impediment to progress to- 
ward strengthening the technological 
defenses on which we must rely. 
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Dr. Icie Macy Hoobler 
Gets Garvan Medal 


Women’s Activities at Chicago 


> A COMPREHENSIVE nutrition pro- 
gram extending from before birth to 
maturity, to raise the general health 
level and promote national security, 
was urged by Dr. Icie Macy Hoobler, 
research director of the Children’s 
Fund of Michigan and one of Ameri- 
ca’s leading authorities on nutrition 
and child growth, in an address to 
several hundred women chemists par- 
ticipating in the American Chemical 
Society’s 110th national meeting. 


Asserting that strong, healthy citi- 
zens are essential to national safety 
in critical times, Dr. Hoobler said: 


“Research has demonstrated that a 
mother’s lack of proper food during 


pregnancy and while she is breast- 
feeding her infant may result in her 
child having inferior body structure. 


“Thus, procurement of greater 
numbers of strong and invincible men 
and women in a population must en- 
compass a program which extends 
from before birth to maturity.” 


Dr. Hoobler spoke of “The Ro- 
mance of Research’’ at a women 
chemists’ dinner held in Normandy 
House, prior to a general meeting of 
the Society in Medinah Temple at 
which she received the Francis P. 
Garvan Medal honoring women in 
chemistry. 

Although the science of nutrition, 
stimulated by the needs of World 
War II, has made tremendous ad- 
vances in recent years, Dr. Hoobler 
said, “the story of food in action is 
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only in its initial stage of develop- 
ment.” 


Future progress toward the con- 
quest of hidden hunger, she predicted 
will extend man’s mastery over man) 


of the ills which still beset him. 


With all due regard to the impor- 
tance of various branches of medicine, 
Dr. Hoobler continued, “there is no 
more potent force in the extension of 
life and of the effective portion of the 
life span than the practice of the 
newer principles of nutrition.” 


“Chemical and biological research 
has laid bare many secrets locked in 
the everyday foods we eat and has 
demonstrated that human beings may 
be warped in mind and body through 
the lack of the right kind of food,” 
she declared. “Students of nutrition 
have witnessed the dramatic effects 
of food on the health and well-being 
of man as well as other animals. With 
deficient diets, symptoms of malnutri- 
tion occur within a few weeks. Dra- 
matic recoveries may occur within a 
few days after the missing nutriment, 
or a food containing it, is added to 
the diet. 


“Thus, disfiguring and fatal diseases 
such as scurvy, pellagra, rickets and 
others have been demonstrated be- 
yond a shadow of a doubt to be due 
to the lack of food components need- 
ed only in minute quantities but 
without which the body cannot func- 
ticn properly. 

“The most recent facts are evidence 
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that food is a major factor in growth 
and development, in resistance to dis- 
ease, in stamina and vitality, and in 
the maintenance of mental and physi- 
cal health.” 

One reason that there remains so 
much to be accomplished in the study 
of nutrition, according to Dr. Hoob- 
ler, is the fact that it has taken man 
so long to realize that his first need 
is food, 

“Indeed,” she said, “it is a tragic 
reflection on today’s ‘enlightened’ 
people that it took a global war to 
make us conscious of the importance 
of our food supply in the conservation 
of human life.” 


Now that this lesson has finally been 
driven home by such revelations as 
the fact that nutritional deficiencies, 
directly or indirectly, disqualified for 
military service about one man in 
every seven, Dr. Hoobler declared, 
intensified efforts should be made to 
improve general health through the 
principles of good nutrition, with 
special emphasis on the needs of 
children. 


“Children, the citizens of tomor- 
row, must be properly fed if they are 
to reach maturity as healthy, efficient 
and constructive men and women,” 
she said. “Stronger and better bodies 
are necessary for a greater civilization. 
They are no less important for living 
a good life and enjoying in full meas- 
ure the bounties of this earth.” 


Immediately following her address 
the meeting adjourned so that the 
ladies might attend the General Meet- 
ing in Medinah Temple, and see Dr. 
Hoobler receive the Garvan Medal 
from Bradley Dewey, President of 
the American Chemical Society. In 
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, his presentation speech Colonel Dewey 


said: 

“We honor tonight an outstanding 
and distinguished chemist in the field 
of nutrition. Since 1924 she has pub- 
lished more than 290 scientific papers 
and books. She is a member of 18 
scientific societies, and the first woman 
to be elected chairman of a division 
of the ACS, the first woman to be 
chairman of the Detroit Section of 
the ACS, and the first woman mem- 
ber of the Detroit Engineering So- 
ciety. During the war she was a 
member of the Food and Nutrition 
Board and chairman of its Committee: 
on Maternal and Child Feeding. As: 
Director of the Research - Laboratory 
of the Children’s Fund of Michigan 
since 1931, she has developed one of 
the outstanding research programs of 
America. Her work has been charac- 
terized by thorough planning, skillful 
execution, critical interpretation of 
data, and accurate reporting. For the 
substantial and distinguished contri- 
butions which she has made to our 
understanding of the nutrition of 
growth, of mineral metabolism, and 
of the chemistry of the red blood cell, 
all of great importance to human 
welfare, and for the inspiration which 
others have derived from her stimu- 
lating leadership, it gives me great 
pleasure to present the Women’s 
Award in Chemistry, the Garvan 
Medal, to Doctor Icie Macy Hoobler.” 
Program for Women 
> Women, both chemists and wives, 
assembled in goodly numbers in Chi- 
cago and showed their appreciation of 
the program arranged under the 
chairmanship of Hoylande D. Young, 
research associate University of Chi- 
cago, for their entertainment by at- 
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tending most of the events scheduled. 
The three 24-hour historical tours of 
Chicago, personally conducted by 
Oto Eisenschiml, were outstanding. 
All busses were filled to capacity, and 
those fortunate enough to make the 
trip acquired a knowledge of Chicago 
that would have been impossible on 
the regular sight-seeing busses. 

A welcoming tea at the Gordon 
Club Monday afternoon at which all 
registered women were guests, was 
attended by 168, Tuesday a luncheon 
at the Museum of Science and Indus- 
try, followed by a tour through the 
Museum, attracted many of the his- 
torically minded. The luncheon and 
style show at Marshall Fields on 
Wednesday was so popular that the 


supply of 125 tickets was soon ex- 
hausted. 

Iota Sigma Pi held its regular 
breakfast Thursday morning and ap- 
proximately 60 women chemists turn- 
ed out early to attend it. National 
officers presented brief reports, and 
from the discussion it was evident 
that a number of colleges are interested 
in forming new chapters. Then came 
a conducted tour of Abbott Labora- 
tories, lunch at the First Methodist 
Church, Evanston, a conducted’ tour 
of the Technological Institute. A 
beautifully appointed tea rounded out 
a full day’s and week’s program. 

Information desks and headquarters 
for both groups of women were main- 
tained at the Palmer House through- 
out the convention. 


Chemical Transforms Germ Type 


> Discovery of the chemical that 
transforms pneumonia germs from 
one type to another and thus creates 
a new heredity for succeeding genera- 
tions of pneumococci has brought the 
$1000 Eli Lilly and Company Award 
in bacteriology and immunology this 
year to 35-year-old Indian-born Dr. 
Maclyn McCarty of the Rockefeller 
Institute for Medical Research. 


The award with accompanying 
medal was presented at the Detroit 
meeting of the Society of American 
Bacteriologists, which makes the 
award jointly with the American As- 
sociation of Immunologists’ and the 
American Society for Experimental 
Pathology. 

The chemical which accomplishes 
the pneumonia germ transformation 
is desoxyribo nucleic acid, a substance 
found in the nucleus of cells of man 


30 


and other higher animals, Dr. Mc- 
Carty reported. 

If the waxy outer capsule from a 
Type I pneumonia germ is removed, 
nucleic acid from a Type II pnev- 
monia germ can be used to form a 
new capsule for the Type I germ. In 
forming that new capsule, however, 
the germ becomes a Type II germ and 
all its descendants are Type II germs. 
Large amounts of the substance used 
to cause the transformation can be 
extracted from them. : 

With the loss of its capsule, the 
germ loses its ability to cause disease. 
When it acquires a new capsule, it 
regains this disease-causing power. 
Dr. McCarty has also discovered that 
an enzyme from beef pancrease, des- 
oxyribo nuclease, will inactivate the 
nucleic acid that changes the type of 
pneumonia germs. 
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Chemical Abstracts Celebrates in Advance 
Completion of Fortieth Volume This Year 


Forty Years of Chemical Literature 


>» “Happy BIRTHDAY to you!”—with a 
procession of cakes, each bearing four 
candles, one for each decade, the ab- 
stracting staff of Chemical Abstracts 
wished each other many happy re- 
turns at their regular get-together 
luncheon during the meeting of the 
American Chemical Society at 
Chicago. 

Presiding at the head table was the 
editor, Dr. E. J. Crane, who has been 
with the publication since 1911, and 
guided its activities since 1914. With 
him was his wife, Mrs. Helen G. 
Crane, who, as associate editor, has a 
great deal to do with getting out this 
semi-monthly index to the world’s 


advances in chemistry. 
Dr. Crane is the fourth editor of 


the abstract journal, which was 
founded in 1907 by the American 
Chemical Society with the late Dr. 
William A, Noyes of the University 
of Illinois as its first edtior. Upon his 
retirement in 1909 the editorship was 
assumed by Dr. Austin M. Patterson, 
who held it until 1914. Mr. John J. 
Miller then ran the publication for 
one year until he turned it over to the 
present staff. Both Dr. Patterson and 
Mr. Miller were present at the anni- 
versary luncheon. 

A featured guest was Dr. F. W. 
Zerban, the oldest abstactor in point 
of service, who has followed the lit- 
erature on sugar chemistry for Chemi- 
cal Abstracts since its first issue. For 
him the meeting was a gala occasion, 
as the sugar division was celebrating 
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its 25th anniversary and the 60th 
birthday of Dr. Claude S. Hudson si- 
multaneously. 


The abstracting staff of Chemical 
Abstracts is made up of men and 
women in all parts of the country, 
who are assigned the publications 
they are to cover. Publications in 
foreign languages (thirty-one lan- 
guages are encountered in this work) 
are abstracted in English. Russian 
iournals are being followed. with in- 
terest, and Dr. James Whitney Perry 
of M.L.T. is contributing to the Jour- 
nal of Chemical Education from first- 
hand experience a series on “Chemical 
Russian, Self Taught.” 


From a thin monthly issue in 1906, 
Chemical Abstracts has grown through 
its forty years to the bulky but com- 
pact journal which reaches present 
members of the American Chemical 
society every two weeks. One of the 
increasing problems of such a journal 
is indexing, and for Chemical Ab- 
stracts the scope of its cumulative in- 
dex is of practically the same order of 
magnitude as the universal index to 
all knowledge which librarians are be- 
ginning to contemplate fearfully. 


While canvassing the possibilities 
of ‘speedier sorting to find a given 
subject, Chemical Abstracts continues 
to provide student and practical 
worker alike with one of the most 
consistently successful guides to in- 
formation which have yet been de- 
vised. 
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Typical Organic Compounds 
Paraffin Aliphatic Series 


Hydrocarbon Oxidation Products 


> AN ALCOHOL may be thought of as 
(*) the hydroxide of a hydrocarbon rad- 
ical. Further oxidation of an alcohol 
( results in splitting off a molecule of 
(«}-()- CH) water. This leaves attached to the 
Z hydrocarbon radical the group CHO, 
| characteristic of an aldehyde. The 
C ) methane name aldehyde itself comes from 

(W) al [cohol] dehyd [rated]. 
Oxidation of an aldehyde causes the 


group to take on another oxygen atom 
to form COOH, the carboxyl group, 


., the sign of an organic acid. 
© Organic acids can form compounds 


1 with metals, by replacement of hydro- 
©-0-O-O 


methyl! alcohol 


©... 


(0) formic acid 


methy! formic ester 
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gen. Simple compounds of this sort 
are thought of as salts. Potassium 
acetate, for example, has the formula 
CHsCOOK. More complicated or- 
ganic groupings with metal replace- 
ments are spoken of as metallo-organic 
compounds. 

Organic acids can combine with 
alcohols in much the same way that 
imorganic acids combine with bases, 
splitting off H,O and joining the rad- 
icals that are left to form an ester. 

Most organic radicals have a valence 
of one. Two such groups can join 
with an atom of oxygen to form an 
ether, the organic equivalent of an 
oxide. The radicals which the oxygen 
atom joins may be the same (as in 
dimethyl ether) or different (methyl 
ethyl ether). 


Better Protection 


> Betrer PROTECTION of workers in 
certain industries from the hazard of 
silicosis appears likely as a result of 
a new method of sorting the dust in 
air developed by the Industrial Hy- 
giene Foundation at Mellon Institute, 
Pittsburgh. 


Silica particles so fine that more 
than 100 million can be piled on the 
head of a pin can now with the new 
method be sorted out of larger dust 
in factory air, Dr. Francis R. Holden 
of the Foundation, said in reporting 
the new development at the meeting 
of the American Industrial Hygiene 
Association. 

The finer the silica dust, Dr. Hol- 
den continued, the greater the danger 
because only microscopic particles 
smaller than five microns are likely 
to damage the deep lungs. Particles 


In addition to being joined by an 
oxygen atom, to form an ether, two 
organic radicals may be joined by the 
group —C—O, which forms the 
ketone. 

One of the most striking differences 
between organic and inorganic com- 
pounds is the small role played by ions 
among the carbon compounds. The 
student in the inorganic laboratory 
becomes accustomed to thinking of 
chemicals first according to their re- 
action to litmus paper—is it an acid or 
a base, or the solution of a neutral 
salt? Distinctions between organic 
forms are more subtle, and many re- 
acting compounds are neutral to in- 
dicators. 


A gainst Silicosis « 


larger than five microns, which is 
about the size of a red blood cell, are 
more readily trapped in the filter 
mechanism of the nose and throat. 

Dr. Holden described the collect- 
ing, counting and analysis of dust in 
the dangerous size ranges as follows: 

Visible and invisible dust in the 
workplace is determined by condens- 
ing dust floating in atmosphere equi- 
valent in size to a small room, into 
a capsule-sized sample. This is done 
by drawing a measured volume of air 
through a powdery substance (sali- 
cylic acid). The substance is then 
dissolved in alcohol and the dust 
sample remains. 

Through a process of sedimentation 
the total dust sample is divided into 
particle sizes above and below five 
microns. 
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For The Home-Lab 


The Oxides of Nitrogen 


by Burton L. Hawk 


> To GIVE EXPRESSION to the private 
opinion of most chemistry students, 
the chief objection to the oxides of 
nitrogen is that there are too many 
of them. It is rather interesting to 
note that oxygen and nitrogen, which 
exist together in the elemental state 
under all atmospheric conditions, are 
capable of uniting with each other to 
form five different compounds. These 
compounds have somewhat unusual 
properties, and it will be worth our 
while to consider them in detail. 


Nitrous Oxide, N,O 


> BETTER KNOWN as “laughing gas” 
or “sweet air,” nitrous oxide is im- 
portant as a local anesthetic—it is the 
“gas” the dentist uses during extrac- 
tion of teeth. When inhaled it pro- 
duces somewhat intoxicating effects 
similar to those produced by an over- 
indulgence in alcoholic beverages—so 
we have been told. 

In order to study the properties of 
the gas, set up an apparatus whereby 
you can collect several bottles of it 
over water—preferably warm water 
—similar to the method used to col- 
lect oxygen. Use a flask as your gen- 
erator fitted with a two-hole stopper, 
thistle tube, and delivery tube. Cover 
the bottom of the flask with pieces of 
mossy zinc. Pour 10 ml. of con. nitric 
acid in 100 ml. of water and transfer 
the mixture to the flask. If the reac- 
tion is too slow, heat until a steady 
stream of gas is given off and you are 
able to collect several bottles of it. 
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One striking property of nitrous 
oxide is its ability to support combus- 
tion. Glowing splinters, steel wool, 
sulfur, etc. burn almost as brightly 
in nitrous oxide as in oxygen. You 
can demonstrate this property readily 
in the home laboratory. 

Nitrous oxide can also be obtained 
by heating ammonium nitrate; how- 
ever, this method is rather dangerous 
and we do not recommend it for the 
home chemist. Being of a tempera- 
mental nature, ammonium nitrate is 
not to be trusted. If heated too strong- 
ly or unevenly, it may explode viol- 
ently. 

In 1921 a terrific explosion com- 
pletely demolished a chemical plant 
in Germany devoted to the manufac- 
ture of ammonium nitrate. The fac- 
tory disappeared entirely, leaving an 
enormous crater in the earth over 
fifty feet deep—grim evidence of the 
explosive potentiality of this com- 
pound! 

Nitric Oxide, NO 

> PLAcE A FRESH quantity of zinc in 
your generator flask, and this time 
add to it a mixture of 5 ml. con. 
nitric acid and 20 ml. of water. The 
action will be more vigorous than be- 
fore, and the flask will become filled 
with brown fumes. Wait until the 
brown fumes disappear, then collect 
a bottle or two of the gas, as before. 
Nitric oxide is colorless, but it readily 
reacts with oxygen to form the brown 
nitrogen dioxide, which explains why 
the brown fumes were observed at 
first in the flask. Remove the cover 
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from one of your bottles of colorless 
nitric oxide; it will turn brown. Here 
is an opportunity for you to create a 
few “magic” experiments to fool your 
friends, You can show them a bottle 
of colorless “air” which will he color- 
ed brown merely by removing the 
stopper—or by blowing in the bottle, 
etc. 


One important reaction of nitric 
oxide is with ferrous sulfate. Allow 
the gas to bubble through a solution 
of ferrous sulfate for a few minutes 
and notice the color change. This 
reaction is the basis of the familiar 
“brown-ring” test for nitrates. The 
nitrate solution is mixed with ferrous 
sulfate solution and con. sulfuric acid 
is added, The sulfuric acid liberates 
nitric acid from the nitrate, and this 
in turn is reduced to nitric oxide: 
6FeSO, + 3H2SO, + 2HNO, > 
3Fe2(SO,4)s + 2NO + 4H.0. The 
nitric oxide then forms the brown 
compound with ferrous sulfate 
(FeNO-SO,) which identifies the 


nitrate. 


Nitrogen Dioxide, NO, or 
Tetroxide, N,O, 


> WE HAVE ALREADY prepared nitro- 
gen dioxide by allowing nitric oxide 
to react with air. To prepare in quan- 
tity, add 5 ml. of con. nitric acid to 
zinc in a large flask. The action is 
quite vigorous and large clouds of 
red-brown gas are given off. (Cau- 
tion—posionous! Do not inhale!). In- 
vert an empty flask above the genera- 
tor to catch the gas. When filled with 
the brown fumes, stopper it. 
Nitrogen dioxide is unique in that 
it changes color with the temperature. 
At low temperatures it is a yellow 
liquid; as the temperature rises it 
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changes to a colorless gas, then pale 
yellow, light brown, and finally dark 
red-brown. The yellow liquid has the 
formula NgO, and is a polymer of 
NO,. At normal temperatures, both 
forms exist as a mixture. 

You can observe the color changes 
of the gas by immersing the flask 
containing it in cold water. As the 
temperature drops, note the lighter 
color. By immersing the flask in warm 
water, the color darkens. 


Nitrogen Trioxide, N,O,; 


> Nirrocen TRioxivE is formed temp- 
orarily when sulfuric acid is added 
to a nitrite, but under normal condi- 
tions decomposes rapidly into a mix- 
ture of NO, and NO. Prepare a solu- 
tion of sodium nitrite and add to it 
a small quantity of dilute sulfuric acid. 
Note the deep brown fumes of nitro- 
gen dioxide, 


If a mixture of the two gases, NO: 
and NO, is cooled to around 3 deg. 
C., a blue liquid is formed which is 
probably N2O;. There has been some 
doubt as to the existence of nitrogen 
trioxide. Whether the blue liquid 
formed is actually a true compound, 
N2Osg, or a mixture of two gases, NO2 
and NO, has not been fully deter- 
mined, 

Nitrogen Pentoxide, N,O; 

> Tue ANuyprivE of nitric acid, NoOs, 
is a white crystalline solid. It is not 
important and is difficult to obtain 
in a pure state. It can be produced by 
dehydrating nitric acid with phos- 
phorus pentoxide. 

We hope these experiments have 
proven of value in acquainting you 
more intimately with the family of 
oxides of nitrogen—an interesting and 
versatile group to say the least! . 
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All-Chemical Cross-Word Puzzle 


Across . Kind of caustic 12. Suffix meaning of high- 


38. Iron er valence 
. Combining form of a . Source of organic com- ‘14. Nitrogen and hydrogen 
Group I metal pounds 16. Smelly compound con- 
. Prefix meaning three . Sodium 


taining sulfur 
- Nitrogen compound . Hydroanisoins 17. Its other name is nio- 
. Hydrogen . Source of albumin bium 
» Aluminum . Water phase . Certain crystalline sul- 
. Sulfur . Halogen suffix fates 
- Molybdenum . Mode of analysis . Iodine 
. Cesium 24. Actinium 
. Compound of carbon Down 27. Yttrium 
and nitrogen . 3,7-dimethyl-2,6-octa- 
21. Bismuth . Protoactinium dien-1-ol 
22. Nitrogen Thulium . Prefix meaning one 
3. Radium Tin . Combining form of a 
. Famous balsam Organic radical rare metal 
. Organic solvent Uranium . Laboratory animals 
. Volume measure Indicator . One form of energy 
. Prefix meaning sweet Oxygen . Charged atom 
. Yellow element, old . Thallium . Types of dyes 
spelling . Prefix meaning equal . Mercury 
. A source of salt . Symmetrical trimethy] . Of lower valence 
. Inorganic acid benzene . Gallium 


Answer on nage No. Antimony 


MODI A UP wWhr 


_ 
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Chemical Progress in Relation 
To Many Other Fields Reported 


Highlights of the A. C. S. Meeting 


When chemists from all over the 
United States and elsewhere gathered 
in Chicago during the week of Sep- 
tember 9-13, new developments were 
made known, not only in such strictly 
chemical matters as methods of 
analysis and details of plant design, 
but in ways that people with chemical 
training are aiding in improving the 
world’s food supply, developing better 
medicines and antibiotics and produc- 
ing new materials to do better jobs for 
specific purposes. Reports on some of 
the outstanding papers presented at 
the meeting follow, to give readers 
of CHEMIsTRY a survey of present 
trends in chemical progress. 


Atomic Energy Questions 


> THE Two PRIME questions that 
chemists asked at their national meet- 
ing were: 


Can the destructiveness of the 
atomic bomb be put under effective 
control so as to prevent war? 

Will atomic energy supply commer- 
cial power in competition with coal, 
oil and other fuels? 


The two queries are very much re- 
lated, because exactly the same pro- 
cesses are used in making power and 
making bomb material. Unless the 
problem of control of the bomb is 
licked on a world scale, it won’t be 
safe to allow anyone to use uranium 
and thorium for generating power. 

Among the chemists and other sci- 
entists, as among military men, poli- 
ticians and others, there are those who 
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go along with the idea that the best 
way to prevent atomic war in the 
world is for the U.S.A. to continue to 
make and stockpile atomic bombs and 
thus scare the rest of the world into 
not trying to make bombs and using 
them on us in an atomic Pearl Har- 
bor. Col. Bradley Dewey, president 
of the American Chemical Society is 
a typical exponent of this view. 

Others will uphold the official 
U.S.A. plan for a world atomic au- 
thority that will assume control over 
fissionable elements and see to it that 
they are used for good and not for 
destruction. Exponents of this view 
are TVA Chairman David E. Lilien- 
thal and Dr. Charles A. Thomas of 
Monsanto Chemical Co., both among 
the five authors of the State Depart- 
ment report basic to present UN dis- 
cussions, 

The addresses of Dewey and of 
Lilienthal are reprinted in full else- 
where in this issue of CHEMistRy. 

Dr. Thomas is the authority whose 
figures were used in the report on the 
cost of nuclear power issued by the 
United Nations Atomic Energy Com- 
mission. This showed that a large 
power plant fueled with uranium 
would produce power almost as 
cheaply as a conventional coal power 
plant. Costs would be even lower if 
the cost of coal power continues an 
upward trend and the solving of tech- 
nical problems in atomic power plants 
continues. 

But the chemists who work on pe- 
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troleum and fuels from oil are not 
unduly worried about being out of 
jobs in the near future as a result of 
nuclear energy competition. Changes 
will come slowly and years will pass 
“before oil and coal come into any real 
conflict with atomic energy. 


At least two atomic energy power 
plants are being developed experi- 
mentally, one at Oak Ridge and the 
other at Hanford. Both of them will 
merely use the chain reaction pile for 
furnishing fuel to conventional steam 
boilers and the rest of a standard 
power plant. 


Some extremely tough problems 
confront the designers. The chain re- 
action must be operated at high tem- 
peratures and just a little below the 
explosive fission point. There would 
be much greater chance of such a 
pile getting out of hand than the 
slower acting piles used to manufac- 
ture plutonium or produce radioactive 
isotopes for medical and industrial 
use. The disposal of radioactive fis- 
sion products and the materials made 
radioactive by the pile, all highly pois- 
onous, is another major problem. 

These are chemical and engineer- 
ing problems which scientists and en- 
gineers are confident they can solve. 
They seem simple, despite their com- 
plexity, beside the world task of 
uniting various nations and peoples 
in human and political control of 


atomic energy on an international 
scale. 


Forecast of the Future 

> WHEN ATOMIC power runs our 
great cities, sewage, garbage and other 
wastes will become valuable assets to 
the community, sterilized and cleaned 
by powerful superradiations so that 
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new and useful products are produced 
and drinking water comes out of the 
sewers. 


This was predicted by Dr. Milton 
Burton, now University of Notre 
Dame chemist, formerly head of ra- 
diation chemistry research in the 
atomic bomb development. 


Cities of the future will run their 
sanitary waste disposal systems as 
parts of their atomic energy power 
plant. Troublesome products now dif- 
ficult to dispose of will actually be- 
come the source of desirable new 
materials for medical and household 
use, 


Homes, offices, factories and streets 
will be illuminated by cold light made 
possible by radioactive materials man- 
ufactured in the atomic energy piles, 
Dr. Burton predicted. The same kind 
of long-lived artificially radioactive 
isotopes as are now being distributed 
for medical use and investigation 
would be allowed to bombard chemi- 
cals that would produce intense light 
without much heat under such radia- 
tion attack. These are the same kind 
of phosphors that are used in the 
popular fluorescent lamps of today, 
but the future would see lamps with- 
out wires carrying electricity to them 
because their energy would come 
from the exploding of radiations from 
radioactive elements created in the 
atomic power plants. 

New chemical processes for indus- 
try will result from the penetrating, 
high-energy radiation obtainable from 
atomic energy piles in large quani- 
ties and at high intensities. 

Substances that usually can not be 
made to combine will join together 
to form strange and useful products, 
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Dr. Burton predicted, when they are 
brought under the influence of the 
powerful atomic radiations. Coal, nat- 
ural gas and clays will be made to 
form new compounds of industrial 
importance, including new plastics 
never before made even in the lab- 
oratory. 

New drugs, new vaccines, new 
radioactive dyes that will have cura- 
tive properties for specific parts of the 
body are also foreseen. 

New kinds of plants and animals, 
resulting from changes in the germ 
cells of new generations produced by 
* the atomic energy radiations, are 
other possibilities. 

Sugar Coating 


> Sucar coatinc the dinner table to 
make it proof against spilled cock- 
tails or marring from hot dishes is 
a possibility when new discoveries by 
Dr. E. Yanovsky of the U.S. De- 
partment of Agriculture Eastern Re- 
gional Research Laboratory, Philadel- 
phia, are applied. 

A film of the allyl ether form of 
many kinds of sugar, including the 
sucrose we put in our coffee, is put 
on wood, metal, cloth or other ma- 
terials. Then it is changed into plas- 
tic right in place by heat and oxygen, 
so that a coating extremely resistant 
to solvents, oils and heat is formed. 
Starch from potatoes, corn, and tapi- 
oca can be used in much the same 
way. Glycerine and ethylene glycol, 
antifreeze chemical, can also be treat- 
ed the same way to get sturdy plastic 
coatings. 


What Do Redheads Have? 


> Human repHeAps have something 
blonds and brunettes do not have, It 
is a matter of chemistry, demonstrated 


at the National Chemical Exposition 
held in connection with the American 
Chemical Society meeting. 

It is a new organic compound of 
iron which can be isolated only from 
bright red human hair. Drs. Peter 
Flesch and Stephen Rothman of the 
University of Chicago Department of 
Medicine discovered that this chemi- 
cal is one of the class of compounds 
that change color with difference in 
acidity, varying between bright rose 
pink and brown. 

The redhead iron pigment cannot 
be used to make hair red, and it is 
now merely a chemical curiosity re- 
sulting from fundamental research on 
the chemistry of hair color. 


Hot and Cold 


> Cop Anp HoT air from two branch- 
es of the same tube into which ordi- 
nary temperature air is blown was 
produced in a demonstration by Dr. 
H. A. Cranston of Chicago. In the 
future refrigerators and heaters will 
be parts of a new kind of machine 
using new principles of air flow, if 
this new apparatus based on German 
research can be applied on a larger 
scale. The trick of its operation is in 
the paths taken by the flowing air 
and the work done on the air by the 
shape of the tube. 


Hearts in Unison 


> Tue Hearts of atoms that make up 
molecules just cannot keep still. Pul- 
sation in unison is the basis of the 
bond that binds chemical elements 
together to form the stuff of the uni- 


verse. This may sound like a love 
story of the elements. It is a new 
theory of chemical bond presented to 
the American Chemical Society by a 
duPont chemist, Dr. Melvin A. Cook 
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of Gibbstown, N. J. He finds that 
what attracts and holds together ele- 
ments can be explained by assuming 
that the nuclei or hearts of the atoms 
within the molecule cannot exist in 
stationary equilibrium but must exe- 
cute periodic vibrations relative to 
each other. 


Cows Need Cobalt 


> A preview of what plenty of fis- 
sionable materials can do towards 
revolutionizing everyday life was pro- 
vided by a paper presented at the 
meeting of the American Chemical 
Society by Dr, C. L. Comar and Dr. 
George K. Davis of the University of 
Florida. They demonstrated by means 
of “tagged” atoms of artificially ra- 
dioactive cobalt that this element, 
needed in minute amounts to keep 
animals healthy, must be supplied to 
cattle constantly because they have no 
way of storing reserve supplies of it 


in their bodies. 
The cobalt used in these experi- 


ments was made radioactive in a cy- 
clotron, but larger supplies at much 
lower cost should soon be made avail- 
able as the country’s U235 and plu- 
tonium production facilities become 
available for turning out radioactive 
elements for scientific research pur- 
poses. Not only the relatively minor 
element cobalt but also such elements 
as phosphorus, calcium, potassium 
and sodium, all of major importance 
in animal and plant physiology, 
should soon be available cheaply and 
in quantity for use in experiments de- 
signed to answer old riddles in life 
Processes, and to make the answers 
significant in increased food prodiuc- 
tion and better health. 
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Distilling “Watery” Oysters 

> A QuIcKER, more accurate method 
for detecting the unhealthy condition 
of wateriness in oysters was described 
by Dr. H. N. Calderwood and Dr. 
L. W. Lane of the College of Wil- 
liam and Mary. Usual method for 
estimating water content of any moist 
object is to weigh them, dry them to 
crispness in an oven, and weigh them 
again. Weight loss is assumed to be 
due entirely to water. 


In the new technique of the Vir- 
ginia chemists, the oysters are first 
given a chemical treatment, then 
boiled to drive off the water vapor, 
which is collected and condensed in 
a still, and then weighed. Besides be- 
ing quicker, this method gives as- 
surance that what the heat boils out 
of the oyster really is water. 


Antivitamin May Be Medicine 
> Doctors in the future may pre- 
scribe antivitamins as well as vitamins, 
it appears from a report by Morris 
Soodak and Dr. Leopold Cerecedo of 
Fordham University. 


An antivitamin, as its name sug- 
gests, is a chemical that is antagonistic 
to a vitamin, competing with it for a 
place in one of the enzymes necessary 
to normal body functioning. 


Oxythiamine, an antivitamin for 
thiamin or vitamin B,, was reported 
by the Fordham scientists. Mice given 
oxythiamine starved to death for lack 
of thiamin but other mice were saved 
by large doses of the vitamin. 


Successful competition by antivita- 
mins sometimes starves disease germs 
as well as animals. This suggests the 
possible use of the antivitamins as 
remedies for some diseases. 
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The most rational approach to the 
discovery of new chemical remedies, 
the Fordham scientists pointed out, 
lies in further study of compounds 
like the antivitamins which are closely 
related in chemical structure to sub- 
stances normally occurring in living 
organisms. 

_ New Way to Give Vitamin A 

> A savinc of vitamin A, now in 
short supply throughout the world, 
may be accomplished as a result of the 
discovery of a new water solution for 
the vitamin. Benefit to children suf- 
fering from celiac disease and certain 
other ailments is also expected from 
the discovery, announced by Drs. Al- 
bert E. Sobel, Sidney P. Gottfried and 
Benjamin Kramer of the Jewish Hos- 
pital of Brooklyn. 

Vitamin A is usually given in an 
oil. The new water solution, however, 
increases its absorption and utiliza- 
tion by the body. In normal children 
this increase may be as much as eight 
times, it appears from findings re- 
ported by the Brooklyn scientists. 

Children with celiac disease and 
some other conditions go short on vi- 
tamin A, even when large amounts 
of the vitamin in oil are given because 
they fail to absorb it. When given in 
the water solution, this difficulty is 
overcome. 

Since there is better absorption of 
the vitamin from the water solution, 
less of the precious material needs to 
be given with consequent saving in 
vitamin. 

Plants Indicate Soil’s Condition 
> Boranists can give chemists some 
useful pointers when it comes to find- 
ing out what’s wrong with a given 
area of soil, Prof. Walter S. Eisen- 
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menger- of Massachusetts State Col- 
lege indicated, A man with a well- 
trained eye for plants can tell, by the 
presence or absence of certain species, 
a good deal about the chemical state 
of affairs down at root level. 


In general, wild plants are more 
sensitive indicators of soil chemistry 
than cultivated plants, Prof. Eisen- 
menger stated, and he attributed this 
to the many changes man has wrought 
in the physiology of cultivated species 
during the long centuries since he first 
tamed them. Among the wild plants, 
the species farthest down on the lad- 
der of evolution are the most respon- 
sive. 

Speaking in particular about plant 
indicators of magnesium lack in the 
soil, Prof. Eisenmenger pointed out 
that grasses, which are highly evolved 
plants, can grow in soils so lacking in 
this element that more primitive 
groups, like the mallows and the 
clovers, cannot survive. He called his 
hearers’ attention also to the fact that 
on lands newly reclaimed from the 
sea and not yet “normal” in their soil 
chemistry, grasses are often the only 
crops that can be grown for several 
years. 


Magnesium Needed in Soil 


> Macnesium is not often thought of 
as an element that must be included 
in a complete fertilizer. Yet a real 
need for it exists in many soils of the 
United States, it was contended by 
Prof. Firman E. Bear, Dr. Arthur L. 
Prince, and Dr. Miryam Z. Kass of 
the New Jersey Agricultural Experi- 
ment Station. 

Areas needing magnesium additions 
to the soil are primarily along the 
Atlantic and Gulf coasts. Potato-grow- 
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ing regions are also likely to be mag- 
nesium-deficient. 


Protection in Radiochemistry 


>» THE ELABORATE PROTECTION that 
will be needed in chemical labora- 
tories of the atomic age was described 
by Dr. Henri A. Levy of the Monsanto 
Chemical Company, working at the 
Clinton Laboratories at Oak Ridge, 
Tenn, 

Three levels of radiation intensity 
must be dealt with, said Dr. Levy. 
The lightest, which he designated the 
submillicurie level, can be handled 
without any precautions beyond those 
of an ordinary laboratory. The inter- 
mediate, or submillicurie to millicurie 
level, will require some shielding 
around equipment, manipulation of 
certain vessels with long-handled 
tongs, and shielded vaults for storage. 

Really dangerous conditions will 
exist at the final, or multicurie level. 
Here massive shielding of all equip- 
ment will be required, and all opera- 
tions will have to be carried out by 
remote control. Special drains and 
storage facilities for radioactive wastes 
will be needed. There should also be 
an automatic alarm that will operate 
when radiation reaches a dangerous 
intensity. 

Penicillin “Subassembly ” 
Compounds 

> PENICILLIN PRODUCTION by molds 
can be speeded in essentially the same 
way shipbuilding by men was speeded 
during the war—the sub-assembly 
method. Subassembly in shipbuilding 
meant bringing to the shipyard a 
whole bow, a whole stern, a whole 
cabin, already put together elsewhere 
and letting the workers weld them 
into place. Subassembly in penicillin 
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production means putting into the 
molds’ culture solution chemical com- 
pounds containing groups of atoms 
already arranged in patterns known 
to exist in penicillin. 

Success with this method was re- 
ported before the meeting of the 
American Chemical Society by Dr. F. 
G. Jarvis and Dr. M. J. Johnson of 
the University of Wisconsin. They 
were able to increase the production 
of penicillin G by adding phenylacetic 
acid, which contains a ring of atoms 
characteristic of this particular peni- 
cillin variety. For a different penicil- 
lin, designated as X, the best subas- 
sembly molecure was that of para- 
hydroxy-phenylacetic acid. 

Two other University of Wisconsin 
scientists, Dr. Kiyoshi Higuchi and 
Dr.- W. H. Peterson, reported on a 
bacterial assay for the various kinds 
of penicillin. Three bacterial species 
respond differently to each of three 
different penicillins, so that their be- 
havior in the presence of a mixture 
of penicillin “unknowns” gives an 
index to what is in it. 

Lost Fertilizers in Lakes 


> Fertivizers that we laboriously 
dump on our lands every year eventu- 
ally wind up, in part, in the bottom 
waters of deep lakes into which the 
land drainage runs. Chemicals from 
industrial plants get “stored” there, 
too, Dr. C. N. Sawyer of the Massa- 
chusetts Institute of Technology told 
the meeting. 

Analysis of water from three lakes 
in Wisconsin, he said, shows that for 
each square mile of bottom area they 
contain from 2,800 to 4,100 pounds 
of inorganic nitrogen, 1,035 to 1,180 

of organic nitrogen, and 35 
to 62 pounds of inorganic phosphorus. 


43 





More Fertilizers Needed 


> More rertizizers will be needed 
for crops to be harvested in 1947 than 
were used even for the bumper crops 
of 1946 now being gathered into 
barns, said F. S. Lodge of the Na- 
tional Fertilizer Association. 

The U. S. Department of Agricul- 
ture has set up as needs for the fiscal 
year 1946-47: 800,000 tons of nitrogen, 
1,850,000 tons of phosphoric acid and 
800,000 tons of potash. All these 
figures are substantially higher than 
the corresponding ones for the 1945- 
46 season. 

It would be possible to meet all 
these needs, the speaker commented, 
except for the necessity for exports to 
meet government commitments to 
UNRRA, famine relief, and use in 
occupied territories, These may cause 
drafts on our reserve supplies, especial- 
ly nitrogen, which will have to be 
replaced from the production of con- 
verted munitions plants which have 
been put into operation again. 

Time is of the essence, Mr. Lodge 
insisted. It takes time to manufacture 
and mix fertilizers; a certain “curing” 
period is required before marketing; 
and days or weeks are consumed in 
transportation. In the meantime, the 
planting season does not wait. 
Chemists in a Brown Study 
> WHETHER A BROWN color suggests 
spoiled food and a dark-brown taste, 
or whether it is connected with such 
delectables as toast, roasted coffee, 
caramel and maple sugar, food chem- 
ists want to know more about it. 

M. L. Anson of Continental Foods 
reported on studies by the Quarter- 
Master Corps’ Committee on Food 
Research to determine why the G. I.’s 
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objected to the looks of food stored 
at high temperatures in the Pacific 
Theater and what could be done about 
it. Sidney M. Cantor of Corn Products 
Refining Co. and Charles D. Hurd 
of Northwestern University have in- 
vestigated the relationship between 
sugars and amino-acids in forming 
brown coloring materials. 

Flavors dependent upon certain 
amino-acids have been detected by H. 
M. Barnes and C. W. Kaufman of 
General Foods Corp., who find that 
maple flavor results from alpha-amino 
butyric acid fused with glucose. 
Europe’s War Crops Were Good 
> Evrope’s FAMINE conditions might 
be far worse than they are, had not 
the war years on the Continent also 
been good crop years, Prof. Wendel 
H. Griffith of St. Louis University 
medical school told the meeting of 
the American Chemical Society. Dur- 
ing the war, Prof. Griffith was chief 
of the nutrition branch of the Office 
of Chief Surgeon, E. T. O. 

Although rationing and hard times 
prevailed in the cities, he added, the 
country people in Germany and Ger- 
man-occupied countries did not fare 
too badly. They simply kept enough 
of the food they produced to provide 
for their own needs before sending 
anything to the cities. 

The Nazi policy of deliberate star- 
vation of prisoners naturally worked 
hardships on prisoners of war, and 
even worse hardships on_ political 
prisoners. The malnutrition itself, 
however, carried with it a certain kind 
of protection: due to the slowed-down 
physiological processes of the emaciat- 
ed prisoners, the effects of vitamin 
lacks were less pronounced than might 
have been expected. 


CHEMISTRY 





This latter observation was con- 
firmed in another paper presented at 
the same session by Dr. Herbert Pol- 
lack, New York City physician. 
Amino Acids to the Fore 


> Amino acips, the molecular “build- 
ing-blocks” out of which proteins are 
constructed, are very much to the 
fore among the nutritional and food 
chemists. Increased realization of the 
importance of these compounds came 
as one result of wartime studies, and 
increasing ability to deal with them 
to best advantage in correcting human 
nutritional deficiencies was reported 
by several workers. 


At the University of Illinois, young 
men volunteered as human guinea 
pigs in studies of the relative import- 
ances of the various amino acids, Of 
the 21 known compounds in this 
class, eight were found to be essential 
for the maintenance of human life. 
So long as one of the volunteers re- 
ceived his daily ration of all eight, 
plus necessary fats, carbohydrates and 
vitamins, he got along all right. But 
if one of the eight was omitted from 
his ration for any length of time, he 
began to show the effects. 

Whereas it was formerly possible 
to obtain amino acids only by break- 
ing up the protein molecules that 
contain them, some of them can now 
be manufactured synthetically on a 
practicable quantity basis, Dr. C. M. 
Suter and Dr. Sydney Archer of the 
Sterling-Winthrop Research Institute 
told their colleagues. Costs can be ex- 
pected to go down as volume rises to 
meet increased demand. 


Improved Niacin Production 


> AN IMPROVEMENT in the method by 
which niacin, or nicotinic acid, is 
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made was announced by Dr. Donald 
F. Othmer and Dr. Sidney A. Savitt 
of the Polytechnic Institute of Brook- 
lyn. This vitamin, now used at the 
rate of a million pounds a year for 
flour enrichment, is synthesized from 
a compound known as beta picoline. 
Dr. Savitt’s contribution consists in a 
better and cheaper method of separa- 
ting this from two chemically related 
but physiologically useless compounds, 
gamma picoline and 2,6 lutidine. 


Crops Influenced by Soil 

> “Trt ME what you eat and I'll tell 
you what you are” has long been an 
accepted adage so far as human beings 
are concerned. Its extension into the 
world of the plants that feed us was 
suggested by Dr. L. A. Maynard of 
Cornell University. 


We have long known that soils have 
influence on the plants that grow in 
them, he indicated; but really reliable 
data are lacking as to the specific in- 
fluence of definite factors. Fragment- 
ary knowledge, based on limited ex- 
periments or observations, sometimes 
lead to overenthusiastic claims and 
condemnations. What is acutely need- 
ed now, the speaker declared, is a 
series of well-planned research pro- 
grams that will take in a wider com- 
plex of factors and try to give us a 
more complete picture. 

Pectin From Sugar-Beets 

> Pectin, familiar to housewives as 
the stuff that makes jelly jell, can be 
obtained abundantly and cheaply 
from sugar-beet pulp, Dr. Andrew 
Van Hook and Dr. Elizabeth Roboz 
of the University of Wyoming an- 
nounced. At present, the chief use of 
beet pulp is as a stock feed, while 
pectin is obtained from other pulps, 
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such as apple pomace and cull citrus 
fruits, in which it exists at lower con- 
centration. 


In addition to its household use in 
insuring success in jelly-making, pec- 
tin is employed as an emulsifier in 
stabilizing oil-water mixtures such as 
salad dressings, and as a thickening 
agent in cosmetics. 


Alcohol Production Tripled 

> Eruyt aLconot production was 
tripled during the war, largely to sup- 
ply raw material for synthetic rubber, 
stated Dr. Walter C. Hess, of the In- 
dustrial College of the Armed Forces. 
This capacity is not likely to be need- 
ed for peacetime purposes, he added; 
though demand for industrial alcohol 
as a solvent, and as a raw material in 
many industries, will remain very 
great. 


Other wartime chemical outputs 
that exceed present and immediate 
future demands mentioned by Dr. 
Hess were calcium carbide and plas- 
tics, both of which were more than 
double the anticipated needs of this 
country in 1950. One industry which 
may be able to work up to nearly full 
capacity is synthetic ammonia produc- 
tion. This was needed for munitions 
in the war, but is almost as urgently 
needed for fertilizer in a famine- 
threatened post-war world. 


Edna and Dina: War-Twins 
> Two war-sabies with the decep- 
tively feminine designations of Epna 
and Dina were described by Dr. Ralph 
Connor of the Rohm and Hass Com- 
pany, They are both explosives. 

Epna is short for ethylenedinitra- 
mine, a compound not quite as power- 
ful as the already-disclosed super-high 
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explosive RDX, but less touchy. Also, 
Enna could be made out of ingredients 
not needed for RDX, which permitted 
simultaneous manufacture without 
competition for short supplies. 

Dina is di-(2-nitroxyethy]) -nitra- 
mine, needed for suppressing the 
blinding flash of artillery powder in 
night firing. It was of particular value 
after the development of radar range- 
finding caused most naval gun battles 
to take place at night. 


Yeast Helps Meat Shortage 


> Wuite meat does another disap- 
pearing act, chemists told of new 
sources of proteins that can help bring 
it back—or, if cattle raisers and meat 
packers are obdurate in their sitdown 
strike, replace it altogether. 

Yeast raised in enormous quanti- 
ties, with sugar made out of wood 
as its principal food, is the key to the 
new protein supply, Dr. Robert S. 
Aries of the Northeastern Wood Ut- 
lization Council told his colleagues. 
Wood can be turned into sugar by an 
American improvement on a German 
process that was in use before the war. 


The strains of yeast used in produc- 
ing bread and beer do not make as 
eficient use of this sugar as a once 
“wild” species now known as Torula 
utilis. Accordingly, scientists tamed 
Torula and put it to work. 

The dried yeast can be fed directly 
to cattle as a protein concentrate, or 
the protein can be extracted and re- 
fined for direct human consumption. 


Alcohol from Wood Sugar 


> Tue same tamed yeast, Torula 
utilis, feeding on the same wood sugar, 
can also produce immense quantities 
of industrial alcohol—enough to meet 
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all the country’s needs for this versa- 
tile fluid, declared Dr. Elwin E. 
Harris of the U. S. Forest Products 
Laboratory at Madison, Wis. 


At the laboratory, this yeast has 
been “trained” to produce alcohol by 
continuous process instead of the 
batch method, Dr. Harris reported. 
Yeast cultures can be taken out of the 
end stage of the process, carried back 
to the beginning stage, and set to 
work all over again. 


By this process, an average of 64.5 
gallons of 95% alcohol was obtained 
from a ton of bark-free wood. Bark 
must be removed before processing, 
the speaker explained, because it con- 
tains phenols and other substances 
that inhibit the growth of the yeast. 

Associated with Dr. Harris in this 
work were: Martha L. Hannan, Ralph 
R. Marquardt and Janet L. Bubl. 


New Streptomycin Drug 


> Discovery of a new kind of strep- 
tomycin which may prove more use- 
ful than streptomycin itself was an- 
nounced by Harry M. Crooks, Jr., 
Mildred C. Rebstock, Quentin R. 
Bartz and John Controulis of Parke 
Davis and Company. 


The new drug is a derivative of 
streptomycin called dihydrostreptomy- 
cin. It is as active against germs as 
streptomycin and in addition is much 
more stable. Its activity is not destroy- 
ed by a number of substances which 
do destroy streptomycin’s anti-germ 
activity. 

Whether the new drug will show 
the same advantages when used on 
patients as in laboratory tests against 
germs in test tubes is now being in- 
vestigated. 
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Mice Shocked to Test Drugs 


> A 15-votr evecrric shock on the 
tail is enough to make any mouse 
squeak. But, when fortified with 
aspirin or more potent morphine, mice 
at the Wellcome Research Labora- 
tories, Tuckahoe, N. Y., bravely hold 
back their squeaks until the effects of 
the pain-relieving drug wear off. 

By counting the number of shocks 
tolerated before a drugged mouse 
squeaks, Drs. John F. Reinhard and 
Edwin J. de Beer have accurately 
tested the strength of many common 
drugs, they reported. 

Using morphine as a standard, the 
scientists have measured the potency 
of varying doses of alcohol, aceto- 
phenetidin, acetanilid, antipyrine, 
aminopyrine, aspirin, and Demerol by 
the new mouse-squeak test. 


Giving Amino Acids 


> Doctors MAY NEED to revise the 
dosage schedule for amino acids given 
to debilitated patients, it appears from 
findings reported by Drs. Elsa C. 
Prochl and Douglas V. Frost of the 
Abbott Laboratories. 


Amino acids,. chemicals from which 
the body forms new protein tissue, 
have come into considerable vogue as 
treatment for undernourished and 
weak patients and in some cases for 
those recovering from surgical opera- 
tions. 


When they are injected above a 
certain level, regardless of the body’s 
need for the nitrogen they supply, 
they will be excreted, the Abbot re- 
searchers reported. A kidney mechan- 
ism, they stated, controls the rate of 
excretion. The more rapid the injec- 
tion rate, above a certain physiologi- 
cal level, the more rapid the excretion 
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and consequent wastage of amino 


acids will be. 
Negroes’ Skins Made Lighter 


> NEGROES’ sKINs were made several 
shades lighter by a cream containing 
ammoniated mercury, in experiments 
reported by D. F. Nealon of the Na- 
tional Toilet Company, Paris, Tenn. 
Results were given a definite record- 
ing by photographing the subjects, 
“before” and “after,” against a back- 
ground of known tone value. 


Ammoniated mercury is a poison, 
but if the concentration in the cream 
is not too high and the treatment not 
kept up too long at a stretch there 
seem to be no ill effects. 


The cream, of course, need not be 
a monopoly of the colored population. 
Caucasian brunettes aspiring to be 
blondes may try it if they like. 


Acids from Pulp Mill Waste 


> Lactic acip, which has considerable 
use in industry, food and medicine, 
can be produced cheaply from sulfate 
liquor, the pulp mill waste that is 
one of the nation’s worst industrial 
headaches. A new fermentation pro- 
cess was described by Dr. Reid H. 
Leonard and Prof.. W. H. Peterson of 
the University of Wisconsin. 

The crude liquor is first steam- 
treated to drive out sulfur dioxide, 
slightly alkalinized with lime and 
filtered to remove the sulfite precipi- 
tate. Then the fermenting organism, 
a special strain of Lactobacillus, is 
planted in it. Fermentation for 40 to 
48 hours produces a little under 2% 
of lactic acid. The acid is taken out 
of the watery solution with an organic 
solvent such as amyl alcohol. 


Acetic acid, another valuable in- 
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dustrial chemical, is also formed dur- 
ing the fermentation, and can be 
separated from the lactic acid by dis- 
tillation. The yields per ton of pulp 
would be about 285 pounds of lactic 
acid and 75 pounds of acetic acid. 
While sulfite waste fermentation to 
lactic acid is technically possible, it 
will not solve the problem on the 
basis of the present market, the Wis- 
consin chemists pointed out. A mill 
with a 100-+on-per-day capacity could 
produce 9,000,000 pounds of the acid 
per year, which is far in excess of 
present sales. 


Waste Potatoes Into Meat 


> At a TIME when we have plenty of 
potatoes but not enough meat, a pro- 
posal to turn unsalable potatoes into 
highly marketable beefsteaks by feed- 
ing them to cattle is bound to attract 
attention, This process was described 
by Alex C. Burr and A. M. Cooley of 
the North Dakota Research Founda- 
tion before an audience of agricultural 
and food chemists. 

Cattle don’t care much for fresh 
potatoes, so the two Dakotans worked 
out an economical process for drying 
them out. They put cull potatoes, 
which are ordinarily thrown out and 
left to rot, into a hammer mill where 
they are battered to a fine pulp. Then 
most of the water is removed in a 
rotary press, and the rest driven off 
by heat. 


Cinnamon from Oat Hulls 


> ANOTHER FORMER agricultural 
waste, oat hulls, is the ultimate source 
of an “ersatz” cinnamon flavor, de- 
scribed by Dr. Carl Bordenca of the 
Southern Research Institute at Birm- 
ingham, Ala. The substance is known 
chemically as furanacrolein, and is 
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prepared in two simple steps from the 
raw material. 


Rubber Readied for Market 


> Postwar PRopUCTION of natural 
! rubber will be materially speeded up 
by a new method of coagulating the 
crude rubber and getting it out of 
the latex as tapped from the trees. 
The method was developed at the 
Malayan Research Laboratories of the 
B. F. Goodrich Company at Koala 
Lumpur, Selangor, F.M.S., by E. B. 
Newton and E, A. Willson of the 
company and W. D. Stewart of the 
Boyce Thompson Institute. 

By the old process, the latex is 
acidified and allowed to stand over 
night. In the morning the rubber 
would be sufficiently well coagulated 
for handling. To meet the speed of 
the modern world, however, the 
coagulating process has been reduced 
to minutes instead of hours, by the 
adding of chemical accelerators. Cer- 
tain phenols, fatty acids and alcohols 
have been found most suitable. 

With the coagulation thus speeded 
up, the process of pressing the crude 
rubber into sheets can be made a con- 
tinuous one, the three chemists re- 
ported. Latex, acid and accelerators 
are flowed together onto a conveyor 


belt, and by the time the mixture has 
reached the other end the rubber is 
already in the form of solid lumps, 
ready for forming into sheets. 


Chemistry of Wood Rot 


> Wuen you put your foot through 
a rotted board in your porch floor, 
or sit down on a log in the woods, 
only to crash right through it, you 
are getting the benefit of the last 
stage in a long and complex chemical 
process; for fungi rot wood by oozing 
digestive enzymes on it—and enzymes 
are chemicals. 

At the closing session of the Ameri- 
can Chemical Society, Prof. F. F. 
Nord and James C. Vitucci of Ford- 
ham University told of their efforts 
to learn how molds chemically de- 
compose wood. 


The principal chemical attack seems 
to be made on the cellulose consti- 
tuent; the other main part of wood, 
lignin, is apparently too tough for 
their digestions. The steps in fungal 
wood decomposition, as finally work- 
ed out, were first a breakdown of 
cellulose into glucose, then the fer- 
mentation of that into ethyl alcohol, 
then degradation of the alcohol into 
acetic acid, and finally the formation 
of oxalic acid. 


New Elastic Plastic 


>Swim surts, purses, gloves, shoes, 
raincoats and umbrellas, as well as 
transparent garden hose and multi- 
colored wire insulation, will be 
available within a year, made of a 
new elastic plastic of the Glenn L. 
Martin Company at Baltimore. The 
company announced that a new plant 
to be erected at a cost of $1,500,000 
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will be in production this fall. It will 
manufacture only the raw materials. 

The new plastic, which will bear 
the trade name Marvinol resin, is a 
type of polyvinyl resin compounded 
of various plasticizers and other in- 
gredients, and will vary from a rigid 
to a soft “rubbery” state. 
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Chemical Magic 


In A Golden Shower 


by Josepx H. Kraus 


> A trick by which you can make 
a dusty powder floating calmly on the 
surface of a glass bowl of water sud- 
denly cascade to the bottom in a 
bright golden stream is one with 
which you can puzzle as well as please 
your friends. 


This stunt is possible because the 
surface tension of the water acts like 
an elastic membrane stretched over 
its top. 

Due to the surface tension, a powder 
like flowers of sulfur dusted dry on 
top of the water will not sink. But 
it can be made to sink by lowering 
the surface tension of the water by 
means of a so-called wetting agent. A 
tiny bit of the wetting agent—so little 
that it may not be noticed by your 
audience—is enough to start the sul- 
fur dropping through the surface at 
the point where the wetting agent is 
applied. 

You can probably buy the flowers 
of sulfur at your corner drug store. 
For the wetting agent, it is best to 
use aerosol. But, in case you have 
trouble in finding any, you can try 
various types of washing powders or 
household cleaning fluids. Many of 
these contain a wetting agent because 
this serves to make a better contact 
between the cleaner and the fabric or 
article to be cleaned. In washing 
powders, it helps to make better suds. 

To stage your trick, just sprinkle 
a thin layer of the flowers of sulfur 
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FLOWERS ~- 
OF SULFUR 


WATER 


_ TOUCH SURFACE 
* WITH FINGER 


on top of the water, which should be 
in a large transparent glass bowl like 
a fishbowl. 

You can ask your friends if they 
think they can make the sulfur sink 
by merely touching the surface of the 
water with their finger tip. When 
they try to do so, the sulfur remains 
afloat. But the moment you touch the 
surface of the water, a large quantity 
of the sulfur streams through the 
water to the bottom. The secret lies 
in the fact that you have first put a 
small amount of wetting agent on 
your finger tip. 

In order that the wetting agent will 
not be noticed on your finger tips, 
dissolve some of the chemical in a 
little water until it has a paste-like 
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consistency. When you dip your finger 
into the paste, enough will cling to 
the tip to make the sulfur wetter and 
cause it to sink. 

In preparing your experiment, you 
will want to find out just how little 
wetting agent is needed to make the 
experiment work. Pick up a little on 
the end of a toothpick. Using a clean 
dish with clean water, sprinkle a new 
supply of sulfur on top. Now touch 
the toothpick to the sulfur and watch 
the sulfur drop to the bottom. 

Repeat the experiment, this time 
being sure there is no greasy film on 
the water. After filling the glass with 
water, float on the surface a piece of 


newspaper large enough to cover it 
completely. Lift off the paper by pick- 
ing it up at one end. If any grease 
was floating on the surface, it will be 
removed by the paper. Now sprinkle 
a thin layer of flowers of sulfur on 
top. 

Drop on the water several lumps of 
wetting agent about the size of large 
grains of sugar. Watch the surface of 
the water closely to see how the wet- 
ting agent darts about on the water. 
Just as the membrane of a drum tends 
to pull away when pierced with a pin, 
so the surface of the water with the 
sulfur on it pulls away from the bits 
of wetting agent. 


Answer to All-Chemical Gross Word Puzzle 


> Don’t look 
now, if you 
have not done 
it, but turn to 
page 37. 
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Industrial Scale Precautions 


Offer Useful Laboratory Warnings 


Danger in the Lab 


by Barsara M. HA 


> “Caution! Phosphorus is extreme- 
ly inflammable. Store under water!” 

Twelve would-be chemists in an 
upstate New York high school labor- 
atory grasped their battered lab man- 
vals and crowded around the desk in 
a desperate attempt to rush through 
the day’s required experiment before 
the big four o'clock baseball game. A 
bottle of white phosphorus sticks, a 
few ring stands and wire gauzes had 
been placed on the large wgoden 
table, battle-scarred from years of at- 
tempted chemistry, biology, and gen- 
eral science experiments. 


Ignoring the warning in the lab 
manual and impatient for the teach- 
er’s arrival, the class leader for the 
day pulled out a large chunk of phos- 
phorus and hacked off pieces for his 
classmates. The same white phos- 
phorus that drove Japs screaming 
from their pillboxes and disabled 
scores of soldiers through hand gren- 
ades and mortar missles soon reached 
its kindling temperature in the warm 
room and spattered its flaming bits in 
every direction. Through the dense 
fumes of the oxide of phosphorus 
came the screams of the boy whose 
fingers were burned to the bone, of 
the girl whose hair had caught fire, 
and of the others whose skin held bits 
of searing phosphorus. 


The students burned by phosphor- 
us learned too late that warnings in 
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laboratory manuals are not misprints, 
and their teacher learned too late the 
necessity for safety lectures, labora- 
tory posters, and first aid training. A 
few seconds of briefing before the 
day’s experiment on phosphorus 
would have prevented several months 
of needless pain. 


Burns caused by phosphorus are 
slow to heal because the cellular ele- 
ments of the tissues with which the 
phosphorus comes in contact are de- 
stroyed, followed by the formation of 
ulcers and sores. One first aid book 
warns that “it is important to keep 
the affected part under water to reduce 
oxidation. A 2 to 10% solution of 
copper sulfate may be used prior to 
removing the solid bits of phosphorus 
with a forceps. After the extraction 
of the phosphorus, the burn may be 
treated with picric or tannic acid.” 

New students of chemistry in high 
schools and colleges may well spend 
the first week of school in learning 
to recognize and handle the reagents 
they will use throughout the year. 
Even though the quantities thev use 
are small enough to keep danger at 
the minimum, precautions required 
of those who handle those materials 
on a large scale offer valuable hints 
for safety in the laboratory. 

Sulfuric acid, ammonia, and chlor- 
ine, among the first reagents students 
will meet, require individual precau- 
tions that should be drilled into every 
student. 
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Sulfuric Acid 


> SuFuric acip, the most widely 
used of all the acids, causes severe 
flesh burns when splashed on the 
body, Injury and blindness may result 
from burns on the eye. 

Oleum (fuming sulfuric acid) con- 
tains up to 65% of dissolved sulfur 
trioxide (SOs) and the fumes which 
arise from exposure to air are due to 
this substance. Sulfur trioxide fumes 
may cause dry, strangling cough and 
irritation of the mucous membranes 
of the eyes, throat, and upper respira- 
tory tract. 

The acid holes that characterize 
the laboratory apparel of most stu- 
dents should be a warning to new- 
comers that sulfuric, even more than 
other acids, eats it way through or- 
dinary clothing. 

One of the most universally em- 
ployed chemicals in industry, H2SO, 
is manufactured, ‘transported, and 
used in quantities of many thousands 
of tons daily. Few major accidents to 
workers have been charged against 
H.SO, If every chemistry teacher 


SULFURIC ACID 


DANGER! CAUSES SEVERE BURNS 


were to enforce the regulations and 
safe practice urged by the Manufac- 
turing Chemists Association and the 
national and state safety organiza- 
tions, the accident rate of school lab- 
oratories might well compare with 
the lowered rate in industries using 
the acid. The first chemistry lesson 
is a success if the students learn but 
one thing: that every wasted second 
adds to the seriousness of acid burns. 


Sulfuric acid is usually shipped in 
steel drums or glass carboys. The fol- 
lowing warning label, reproduced 
here, designed by the Manufacturing 
Chemists Association, has been 
adopted as a standard for pasting on 
all carboys containing sulfuric acid. 


Workers are further protected 
against acid burns and fumes by safety 
showers, acid hoods, splash-proof 
goggles, rubber aprons, sleeves, coats, 
and boots. For emergency use, respi- 
rators, gas masks, and bubbler foun- 
tains for first aid treatment of eye 
injuries are standard factory equip- 
ment. 


Do not get in eyes, on skin, on clothing 


e CARBOY HANDLING AND STORAGE « 


BEFORE MOVING CARBOY be sure closure is 
Securely fastened. 


LOOSEN CLOSURE carefully. , 
KEEP OUT OF SUN and away from heat. 


NEVER USE PRESSURE TO EMPTY. 
COMPLETELY DRAIN carboy before returning. 


IN CASE OF SPILLAGE, flush with plenty of water. 


FIRST AID in case of contact: 
Immediately flush eyes or skin with plenty of water for at least 15 minutes. 
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Even though chemistry teachers do 
not supply students in the laboratory 
with gas masks and respirators, it is 
their duty to train all students in the 
basic first-aid measures for preventing 
serious injuries from spilled or splash- 
ed acid. 

Three simple first-aid rules for acid 
burns are listed in “Sulfuric Acid,” 
one of a series of pamphlets entitled 
“Controlling Chemical Hazards,” 


published by the U. S. Department of 
Labor: 


(1) Apply treatment immediately 
following the accident. 

(2) The best “first-aid” is water in 
quantity for from 10 to 15 
minutes. 

(3) Place the injured under care of 
a competent physician as soon 


as possible, 


Ammonia 


> “Exposure to high concentrations 
of ammonia due to accident or care- 
lessness may burn, blind, strangle, 
kill.” This warning issued by the U. 
S. Department of Labor in “Am- 
monia,” another pamphlet of the 
“Controlling Chemical Hazards” 
series, would impress any high school 
chemistry student. Yet few laboratory 
manuals stress the danger in handling 
anhydrous ammonia (NHs3) or aqua 
ammonia (NH,OH). 

The ammonia encountered in a 
school laboratory leaves its impression 
on students as an unpleasant gas that 


irritates the skin, eyes, nose, and 
throat. Workers exposed to high con- 
centrations of ammonia, such as used 
in refrigeration, air conditioning, and 
fertilizer industries, suffer a spasm of 
the throat before breathing stops. 
Like sulfuric acid, ammonia is 
shipped in steel drums and glass car- 
boys. Household ammonia, a more 
common irritating, burning, and 
splashing hazard, is shipped in bottles, 
and requires the same precautions in 
handling as does industrial ammonia. 
The warning below, also designed by 
the Manufacturing Chemists Associa- 


AQUA AMMONIA 


WARNING! 
Avoid breathing vapor. 


LIQUID CAUSES BURNS e VAPOR EXTREMELY IRRITATING 


Avoid contact with eyes—skin—or clothing 


DRUM HANDLING AND STORAGE « 


KEEP PLUG UP to prevent leakage. 

KEEP DRUM OUT OF SUN and away from heat, 

NEVER USE PRESSURE TO EMPTY. 

KEEP LIGHTS, FIRE AND SPARKS AWAY from 
drum openings. 


DRUM MUST NOT BE WASHED OUT or used for 
other purposes. 


REPLACE PLUG after each withdrawal and‘ return 
with empty drum, 


IN CASE OF SPILLAGE flush with plenty of water. 


FIRST AID in case of contact: 
Immediately flush eyes or skin with plenty of water for at least 15 minutes. 
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tion, is the standard label for drums 
containing ammonium hydroxide. 

First aid posters in the school lab- 
oratory should include these rules 
for burns from aqua ammonia or ex- 
pose to ammonia gas, as listed in the 
Department of Labor pamphlet: 

(1) Remove any ammonia-soaked 

clothing. 
(2) Flush body or eyes with water. 


(3) For shock, wrap in blanket or 
extra clothing. Call physician. 

(4) For exposure to ammonia gas, 
remove patient to uncontam- 
inated air. Avoid chilling. 

(5) If breathing has stopped, im- 
mediately start prone pressure 
method of artificial respiration, 
not exceeding 18 movements 
per minute. 


Chlorine 


> TuIs Poisonous war gas, whether 
inhaled by enemy soldiers during a 
war, industrial workers, or teen-age 
chemistry students, causes coughing, 
labored breathing, and all the symp- 
toms of a hard cold. If excessive quan- 
tities are breathed, great respiratory 
distress and rapid death may result. 
The U, S. Department of Labor 
pamphlet, “Chlorine,” summarizes the 
effects of frequent inhalation of low 
concentrations of the gas as causing 
“loss of sense of smell, convulsive 
coughing, gastritis, loss of appetite 
and weight, headache, giddiness, in- 
somnia and heart disturbances.” 


Chlorine gives warning of its 
presence in the air by a pungent odor 
and a greenish-yellow color. Since it 
is heavier than air and tends to settle, 
the first rule to remember is to keep 
your head high. Avoid deep breathing 
and coughing, and try to keep your 
mouth tightly closed. Carry anyone 
overcome by the gas into uncontam- 


inated air, preferably to a room where 
the temperature is around 70° F. Place 
him on his back with his head and 
back elevated. Keep him warm and 
quiet, until the arrival of a physician 
and try to prevent him from cough- 
ing. 

A ready-prepared carbon dioxide 
and oxygen mixture, included in the 
chlorine exposure emergency appara- 
tus for industries using the gas, is 
administered to unconscious patients 
every two minutes for not more than 
one-half an hour. As a protection 
against injury, employees who might 
be exposed to chlorine in such indus- 
tries as textile, water sterilization, and 
sanitation, are issued chlorine gas 
masks of a design approved by the 
U. S. Bureau of Mines. 


Splashes of liquid chlorine and 
chlorinated water destroy clothing, 
and cause skin burns that should be 
treated with as much caution as is 
used for any other acid burn. 


Certain quantities of war-essential nitro-celluloge were ob- 
tained by Germany from a neutral country that was importing 
huge quantities of a manicuring preparation containing this ma- 
terial from the Allies. 
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Distiller Tries to Show Farmer 
How to Make Alcohol for Fuel 


Alcohol From Farm Wastes 


> A new step toward the solution of 
an old problem appeared at the Chem- 
ical Exhibition held in Chicago con- 
currently with the meeting of the 
American Chemical Society. The 
problem, stated in its simplest terms, 
is how to make industrial alcohol 
from farm wastes. It has a long his- 
tory, and implications which run dis- 
turbingly into many different fields. 
The latest development is sponsored 
by Joseph E, Seagram & Sons, the dis- 
tillers, who claim to know something 
of the problems of alcohol production. 


The reason for industrial alcohol is 
that, no matter whether the public is 
alarmed by forecasts of oil shortages 
or lulled: by reports of new oilfields 
brought into production, when we 
burn petroleum we are using by the 
minute stuff that took millenia to 
form. We are squandering our her- 
itage instead of living on our income. 
This worries the chemist, who realizes 
that alcohol, whose properties as a fuel 
are quite comparable to those of gaso- 
line, could be made easily and cheaply 
from farm wastes. So much for the 
general statement of the problem. 


Any proposal concerning alcohol 
runs immediately into a maze of con- 
flicting special interests. Basic to the 
emotional confusion on the subject is 
the effect alcohol has on the human 
nervous system. The vagaries of be- 
havior which result from drinking 
alcoholic beverages have called forth 
a variety of laws and resulted in a 
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complex structure of regulations and 
taxation. Taxation ties the problem in 
with national income. Looked at from 
the economic level, the question of 
whether the farmer can burn alcohol 
becomes very complex indeed. 


In the interval between the two 
world wars, a group of chemical in- 
dustrialists, headed by Dr. Wm. J. 
Hale, launched a program under the 
name of “Chemurgy” to promote the 
manufacture of alcohol from farm 
wastes, including the then surplus 
crops. Their solution to the fuel prob- 
lem was to legalize the mixing of 
alcohol and gasoline. Shifting of the 
world economic pattern as a result of 
the war has changed the method of 
approach to the problem. 


It is still not only possible but prac- 
tical to get alcohol by fermenting 
almost any kind of carbohydrate ma- 
terial and distilling the resulting liq 
uid. According to the Seagram chem- 
ists, what the farmer chiefly needs i 
a well-designed small chemical plant 
and a carburetor planned exclusively 
for 95% alcohol. The pioneer farm 
scale alcohol plant was exhibited as 4 
working model in Chicago. It was in 
complete operation, even to a special 
license, for the six days of the exhibit, 
and two U, S. Treasury inspectors, 
whose presence the government rt 
quires to insure no diversion into 
illegal channels wherever alcohol 
distilled. 


The plant is described by its spor- 
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> CoMPLETE ALCOHOL PLANT for the farm, as exhibited at the Chemical Ex- 
position at Chicago. It is designed to turn three bushels of the farmer's waste 
carbohydrate material per day into fuel alcohol. The framed document on 
the side of the glass-enclosed unit is the special license issued by the U. S. Treas- 
ury Department for the duration of the exhibit. 


sors aS a continuous process unit for 
the production of agricultural alcohol, 
a compact, shiny assembly of mill, 
cooker, fermenter, and distillery, 
which will manufacture 7!/ gallons of 
95°, ethyl alcohol per day from three 
bushels of corn (or potatoes or fruit or 
any other carbohydrate crop). The 
Seagram research scientists have put 
together this smoothly working maze 
of pumps, hydrolizers, steam jets, 
cooling pipes, controls—a great plant 
in miniature—in a unit only a little 
bigger than a kitchen stove. 
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The production of agricultural al- 
cohol from surplus, sub-standard, and 
waste, as well as prime crops, for use 
on the farms of America and especial- 
ly of those countries with little or no 
natural fuel, is part of a far-sighted 
program of industrial-agricultural co- 
operation. One of the major problems 
of our intensely mechanized economy 
is that of fuel. All nations, even those 
with temporarily adequate natural re- 
serves, are troubled about the future, 
and there is today ominous bickering 





over the few remaining undeveloped 
oil deposits. 

An agricultural alcohol program, 
while it cannot at this time even begin 
to answer the world’s vast need for 
fuel, is of great significance to the 
farmer. Since the tractor replaced the 
horse on farms everywhere, the farmer 
has had to pay cash for his fuel, as 
well as for the manure which used to 
be supplied by the horses. Many acres 
of forage crops were also taken out of 
production at that time. By a return to 
the land for power, the forage crops 
would once more be useful as a source 
of fuel. Moreover-—and this is a point 
of much interest to soil conservation- 
ists—alcohol is made only from the 
carbohydrate portions of crops, leav- 
ing the minerals to be returned to the 
soil. In short, agricultural alcohol will 
add to the fertility of the land rather 


than deplete it, at the same time de- 
creasing the drain on natural re- 
sources. 


The development of the continuous 
process unit for the manufacture of 
agricultural alcohol was inspired by 
the belief of Mr. H. F. Willkie (Sea- 
gram’s vice president in charge of 
production) that among nations dif. 
fering sharply in economic, political, 
and moral philosophy, the two great 
bases of international understanding 
are science and agriculture. “I propose 
that we develop a new world,” says 
Mr. Willkie, “in which we incorporate 
ideas, methods, and institutions, based 
not upon political expediency, but 
rather upon a sounder economic valid- 
ity. Only then will the political free- 
dom have a strong fertile soil in which 
to grow.” 


Western Waste Lands 


> THe rectaMatTion of millions of 
waste acres, particularly in 17 arid or 
semi-arid western states, offers the 
opportunity to provide much-needed, 
fertile fields for the production of 
food required to keep pace with 
growing world needs Kenneth W. 
Markwel!l of the U. S. Bureau of 
Reclamation declares. 

There is great need for rebuilding 
the soil, bringing under cultivation 
new acres that can be farmed eco- 
nomically, harnessing rivers for 
power, flood control and navigation, 
and in addition “utilizing to best 


advantage every drop of water in the 
West.” 

In contending that reclamation of 
the West is essential for a better-fed 
and healthier America, Mr. Markwell 
that 
based upon studies made by the U. 
S. Department of Agriculture fore: 
cast the necessity for bringing about 
40,000.000 new acres of land under 
cultivation by 1960 to replace margi- 
nal and sub-marginal land to meet 
the needs of a growing population 
and to supply normal export markets. 


asserted conservative estimates 


White-skinned peanuts, developed by selection at the Georgia 
Experiment Station, may be ground and used for making peanut 
butter without the removal of the skin and hearts which contain 
more vitamin B than the meat of the peanut. 
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Evaporate 


> IN THE LABORATORY it is 
fen necessary to cvaporate 
e solvent to recover the dis- 
ved salt or other solid in 
vstalline form, as shown in 
s photograph by Fremont 

Davis, Science Service staff 
iotographer. On the indus- 
al scale, evaporating dishes 

become huge tanks, like those 
own below. 
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Opos 


> Macnesia is recovered from sea water in these tanks installed at the Dow 
Chemical Company's plani at Freeport, Texas. The tanks are known a. 
Thickeners, built by the Dorr Company, whose research and testing labora- 


tories are at Westport, Conn. They report that they can build such thickeners 
up to 375 ft. in diameter. 
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Science Club Projects 
Your Classes Can Do 


Formulas at Your Fingertips 


> Any one of 512 different chemical 
formulas in a few seconds! A Chemi- 
cal Formula Machine is only one 
among the many interesting projects 
that members affiliated with Science 
Clubs of America can make. 


Teachers often ask, “What would I 
tell my students to do if I started a 
science club in my school?” The stu- 


dents themselves answer this question 
in the pamphlet “1,000 Projects For 
Science Clubs,” originated by mem- 
bers of Science Clubs of America and 
distributed without charge through 
National SCA Headquarters, Wash- 
ington, D. C., to affiliated clubs. 

All projects are those which mem- 
bers themselves have chosen to do on 
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CHEMICAL FORMULA: 


MACHINE 


D 


Chemical Formula Machine 


A. Showing sample set of discs that 
make up formulas. One pair of 
discs shows formulas with va- 
lence of one, the others of two 
and three. 

. Wiring diagram showing three 
60-watt lamps connected in 
parallel with switch. 


C. Diagram showing box and place- 
ment of the three sets of dials. 
Switch is also placed on box 


D. Diagram of knob and disc set 1p. 
Shows threaded shaft and two 
nuts holding discs in place. Knob 
is held on with set screw. 
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NEW and TIMELY REINHOLD BOOKS 


ATOMIC ENERGY IN WAR AND PEACE 


By GESSNER G. HAWLEY 
Chief Technical Editor, Reinhold Publishing Corporaiton and 
SIGMUND W. LEIFSON 
Professor of Physics, University of Nevada 
Here, stripped of all unnecessary detail, is a general survey of atomic en- 
ergy which is specifically designed for students and teachers. Based in 
part on the famous Smyth report, it discusses the nature and uses of this 
revolutionary new force—the discovery of atomic energy, the conditions 
of its release, its possible future applications. It is a logically coordinated 
presentation of the essential facts which surveys the background of com- 
bustion, explosions, atomic structure, radioactivity, and nuclear fission to 
furnish a well-rounded view of this amazing discovery. States carefully 
and clearly the facts relating to the manufacture of U-235 and plutonium. 
225 Pages Illustrated $2.50 


THE ELECTRON MICROSCOPE 
Second Edition, Revised and Enlarged 


By E. F. BURTON 
Head of Department of Physics, University of Toronto; and 
W. H. KOHL 

Formerly Chief Engineer, Rogers Electronic Tubes, Ltd., Toronto; Re- 
search Engineer, Glass & Vacuum Tube Division, Collins Radio Co., 
Cedar Rapids, Iowa. 

A completely revised volume covering all significant advances in the field. 
This follows the notably successful first edition of The Electron Micro- 
scope. The new edition includes detailed descriptions of improved types 
of electron microscopes, and new techniques for examining colloidal sub- 
stances. Contains 23 full-page plates, some of which are among the most 
striking electron micrographs ever published. Contains a complete bibli- 
ography of literature pertaining to the electron microscope. 

325 Pages Illustrated $5.00 


GOING ABROAD FOR BUSINESS 


By EDMUND B. BESSELIEVRE 
Consulting Engineer, Foreign Division, Dorr Company, New York 

One of the most influential books ever written on promoting good will in 
foreign business relations. Written in a readable and entertaining manner, 
this excellent volume prepares you for the pitfalls of local prejudice and 
protocol, and for the real pleasure to be derived from commercial and so- 
cial contacts in foreign lands, where it must always be borne in mind that 
you are the foreigner. Much valuable information is given on the tech- 
nique of business transaction, liason with the home office, and the foreign 
approach to technical and financial matters, presented from the point of 
view of the chemical engineer. 

242 Pages $4.00 


Send Today for New Free Catalog, “Let’s Look It Up” (over 200 Titles) 


REINHOLD PUBLISHING CORPORATION 


330 West 42nd Street New York 18, N. Y. 


Also publishers of Chemical Bagineering Catalog, Metal Industries Catalog, Material 
& Methods (formerly Metals and Alloys) and Progressive Architecture—Pencil Points. 





their own initiative and not what 
adults think science clubs should do. 

Chemistry clubs may prepare inter- 
esting exhibits that will provide lots 
of fun along with worthwhile and 
meaningful experiences which have 
instructional value in the science 
classroom. Such exhibits may then be 
entered in school science fairs, open 
house programs, and other interesting 
and educational displays. They are 
very helpful in making for an overall 
school interest in the science depart- 
ment. 

Younger members are usually in- 
terested in a variety of science fields. 
Therefore, a General Science Club in 
which they study any or all fields of 
science is appropriate. 

Members past the age of 14 or 15 
have usually settled on a few fields of 


specific interest. They want to have 
a Chemistry, Microscopy, Radio, or 
Photography Club etc., etc. 
Your club can do such things as: 
learn the science in your city, plan 
excursions, arrange talks and demon- 
strations, review science books, study 
science biographies, encourage indi- 
vidual research projects, etc. Club 
members can participate in a science 
congress, science fair, photographic 
salon and other interesting activities. 
Science Clubs of America supplies 
these free manuals to affiliated clubs: 
How to Organize and Activite Your 
Science Club 

1000 Projects for Science Clubs 

Free and Low-Cost Materials for Sci- 
ence Clubs 

Books for Science Clubs 
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MACHINE 


> Snapsuort of 
the Chemical 
Formula Ma- 
chine made by 
the Newtown, 
L. I. Science 
Club, as exhib- 
eted at the 
World’s Fair. 
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Strategic Stockpiles 


FOR YOUR CONVENIENCE... 


Scattered throughout the United States and Canada in convenient locations are 
stocks of Pyrex, Vycor and Corning brands of laboratory glassware. These are 
the inventories your laboratory supply dealer carries . . . carries for only one 
reason —YOU. 

In a sense each of these inventories is personal. For all are different. Each is 
built-up and maintained for the selected group of customers served by a partic- 
ular laboratory supply house. Stocks carried are based on the dealer's knowledge 
of his customers’ needs and are always as complete and as well balanced as 
factory shipments permit. If your dealer hasn't a particular item, you may be 
sure the factory hasn't it either. That is why Corning Glass Works urges you to 
contact your dealer whatever your requirements may be. His is a professional 
service to professional men. He is the one who can serve you best. The closer 
you work with him the more time and money you save. 

Corning Glass Works is proud of its dealers and wants all users of all its lab- 
oratory glassware lines to learn to know their nearest dealers better . . . and to 
use their services to the fullest extent. 


“Pyrex,” “ Vycor” and “Corning” are registered trade-marks and indicate manufacture by 


CORNING GLASS WORKS - CORNING, NEW YORK 


i 
| T J 
FOR ALL-AROUND USE YEAR ROUND ECONOMY AOA NG 


——neans 


brand LABORATORY GLASSWARE ian 
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SCA Co-Projects 

SCA Sponsor Guide 

and other useful materials and news 
of activities of science groups. 


Write today to Science Clubs of 
America, 1719 N Street NW, Wash- 
ington 6, D.C. to get this free help 


for your club members. 


Chemical Formula Machine 

> A FEW YEARS AGO, a chemistry club 
at Newtown High School, Long Is- 
land, New York, constructed a 
Chemical Formula Machine with 
which they could portray 512 different 
chemical formulas. The exhibit 
proved to be so popular that it was 
placed on exhibition at the New York 
World’s Fair and rceived constant at- 
tention from the throngs of visitors 
that crowded around it daily. It was 
a true tribute to the accomplishments 
of the youthful club members who 
constructed it. 


By merely turning two of six dials 
of the Chemical Formula Machine, a 
formula is at your fingertips. The 
machine provides a “teaching tool” to 
the chemistry department and an in- 
teresting and easy visual method of 
learning chemical formulas. 


Construction of the Chemical For- 
mula Machine is very simple. The 


sides of the machine are made from 
plywood or pressboard about 24 x 30 
x 12 inches (see illustration C). The 
six revolving discs are made eight 
inches in diameter from any 1/16th 
inch transluscent material and the 
formulas are to be painted on with 
black paint. Printed names which cor- 
respond to the names of the formulas 
on the discs are painted on the outside 
front panel of the box. 


A person desiring to find the for 
mula for potassium chloride turns the 
left hand dial to potassium. The let- 
ter K (the symbol for potassium) ap- 
pears in the cut-out hole. He then 
turns the dial to chloride and the let- 
ters Cl appear on the opposite cut-out, 
All adjacent discs have corresponding 
valences. You then have the formula 
KCl for potassium chloride. The oth- 
er four dials work in the same man- 
ner. The three sixty watt light bulbs 
within the box are used merely to il: 
luminate the discs so they can be read 
easily (see illustration B). 


The total cost of construction of this 
machine runs from one to three do. 
lars and is a project that will provide 
the club members who build it with 
a piece of equipment they not onl 
can use but can contribute to class- of 
club-room equipment. 


Radicals for Valence I Discs 


Left hand Dise: 


Element Formula 


Radical 
Fluoride 
Nitrate 
Acetate 


Hydrogen H 
Lithium Li 
Sodium Na 
Potassium K 


Bicarbonate HCO. 


etc. Chlorate 


Right hand Disc: 


Oxide »O 
Sulphide 2S 
Sulphate »SO, 
F Carbonate .=COs; 
NO; Phosphate PO, 
C.H30. Hydroxide OH 
Chloride Cl 
ClO, etc. 


Formula 
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NOW each student can have 
his own copy of CHEMISTRY 


If you are a TEACHER, CLUB LEADER, 
GROUP LEADER, order CHEMISTRY in quan- 
tity! Science Service now offers to schools, in- 
dustries, and science organizations the CHEM- 
ISTRY BUNDLE ORDER PLAN available for 
orders of 10 or more copies to the same address. 
Special quantity rates of $1.25 for 9 months or $1 
for 7 months make it possible for every student 
or club member to have this valuable reference 
magazine. From front cover to back cover, 
CHEMISTRY explains the chemical world of to- 


day and what to look forward to, tomorrow! _ 


Use this convenient coupon or write us a letter. 


BUNDLE SERVICE ORDER BLANK 


(10 or more copies) 


To CHEMISTRY—1719 N St. N. W.—Washington 6, D. C. 
Please send me copies of CHEMISTRY in one bundle 


each month (date) through 
9 months at $1.25 each. 7 months at $1.00 each. 
enclosed. Send bill. 


Address monthly BUNDLE to: (Please print) 


Name 
Address 


City, Zone, State 
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